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The present text represents the convictions of its author, one of today’s 
ablest geographers, about what a course in world economic geography should 
contain. 

First, such a course ought not to drown the reader in a flood of tables and 
statistics, with which our world is already drenched from scores of com- 
mercial and governmental sources. It should show the student how meaning- 
ful statistics are derived, selected, and used to maximum advantage. The 
author’s charts and maps picture facts that are needful and enlightening, 
and they exemplify methods of clear presentation that are explained by the 
text. 

A term course must also present a logical framework, within which basic 
and current ideas, principles, and methods can be discussed. A special chap- 
ter (Chapter 6) poses the open questions of modern geographic research — 
its nomothetic and idiographic aims, and the interplay of fimctional and 
“formal” structures. The framework is that of primary, secondary, and 
tertiary occupations in their world scope — ^i.e., production, processing, and 
service and administrative occupations. The point of view is a part of liberal 
education — human history embodied in the sequential stages of land use 
and in the ever more complex network of economic relations spreading over 
the landscape. 

In the course of introducing fresh ideas that illustrate the work of the 
modern geographer, the author does present in some detail many central 
areas of fact: population and food consumption, land use in its historical 
dimensions as they affect the present in major countries, and the im- 
portance of the new frontiers of arctic waste and jungle. The major products 
are given their setting in world commerce. 

The treatment of secondary occupations progresses from the sources and 
measurement of energy to an impressive list of major industries, which are 



described in selective detail. The keys to tertiary structures are urbaniza- 
tion and economic regionalism as a basis of world trade. Here the student 
finds a guide tlirough statistical material and manj' examples of how 
charts are made and what they mean. A special chapter is devoted to the 
world aspects of recreation and tourism. 

The up-to-date bibliography puts the reader in touch with the ideas and 
methods that move the modern geographer. Eveiywhere the treatment of 
facts and statistics, even when presented in detail, offers lessons in thought 
even more than exercises in memory. 

Dr. Boesch does not stand alone in his view of the needs of today’s student 
of economic geography. His presentation will supply a model for researchers 
and teachers who demand a serious and reflective approach to economic 
geography. It is gratif3’ing to me to present his textbook to the English- 
speaking world of geographers. 

Samuel Van Valkenburg 
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J coNOMic GEOGRAPHY has primarily 
to do with the mutual relationship of man and 
earth, which finds manifold expression in the 
variety of landscapes that the earth offers. As a 
science, economic geography knows certain tech- 
niques of its owu, with the help of which its ob- 
ject, the landscape, is investigated and described; 
as a science, economic geograph}' also employs 
a distmctive terminology and a group of specific 
concepts with which we conceive and describe 
our findings. In the introduction, we shall limit 
ourselves to a few of these ; more will appear later 
as discussion demands.* 

Economic geography is, above all, geography. 
As such, its object is the earth’s surface, in con- 
trast to neighboring sciences for which human 
society, saj^, or its economy constitutes the object 
of studj^. Such a definition of geography is in 
fact very old. Bernhardus Varenius, whose Geo- 
grapMa Generali's appeared in 1650 and was for 
centuries the leading geography text, had already 
defined the object, and implicitly geography as a 
science as follows: “The object of geography 

* When a hook is written, there is always a basic idea 
at the outset as to what one wants to communicate and 
how it should be done. It is therefore appropriate to start 
a text on economic geography with some remarks on this 
basic idea. These may seem rather abstract at first but 
will become far clearer in the light of illustrative ex- 
amples found here and there in the main body of the 
work. Accordingly, the" student is strongly advised to 
come back to Chapter 1 after he has worked his way 
through the chapters which follow. 


. . . is tbe eartb, in particular its surface and 
parts of it.” Modern concepts accept the same 
definition in principle, though the terminology 
may have changed. The terms “landscape” and 
“earth’s surface” have already occurred above 
to designate that object. Both of these terms are 
quite descriptive, but open to discussion and sub- 
ject to misunderstanding, since they are popu- 
larly used to signify a number of different things. 
If we want to be quite clear, we had better use 
a term which avoids these difiSculties. Such a 
term is “geosphere.” Geosphere is the complex 
whole at, above, and below the immediate surface 
of our planet and is composed of the following 
spheres : lithosphere -h hydrosphere -h pedo- 
sphere -I- biosphere + anthroposphere -1- atmos- 
phere. This complex whole is studied in its com- 
ponents as well as in its structure. The aim of 
geography, as was stated hy a French geographer 
(Cholley, 1942), is a rational description of the 
earth’s surface. In all these respects economic 
geographj’’ is no different from geography in 
general. 

"What then, is the distinctive feature of eco- 
nomic geography ? It is primarily the standpoint 
from which we observe the geosphere. This gives 
economic geography its unique status. Man, 
Homo aeconomicus, as an active agent, is the 
focal point to which we relate all the observable 
facts. This focal point enables us to sift the rele- 
vant from the irrelevant and to avoid the danger 
of permitting oim investigation to heeome limit- 
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less or purely encyclopedic. There exist other sys- 
tems or frameworks in geographic research with 
which we are not concerned here. Yet economic 
geograph}' differs from general geography not in 
its object, but rather in the platform or stand- 
point from which we investigate and judge. 

From this point of \"iew, the earth’s surface 
may be divided into two parts : the natural land- 
scapes, which are not influenced or have not yet 
been influenced by man’s acti^'ities, and the cul- 
tural or, better, humanized landscapes. Each has 
its place in economic geography. This is apparent 
as to the humanized landscape, but the natural 
landscape is also important as potential reserves 
for further human expansion. For practical pur- 
poses, the two terms are contrasted in the way 
that ecumene, the inhabited earth, is contrasted 
with afiecnmene, the uninhabited earth. 

The central theme in economic geography, a 
theme of great fascination, is the change on our 
earth, unbroken since the earliest times, in the 
ratio and spatial distribution of these two main 
dimsions as well as in the structure of the hu- 
manized landscape itself. No other scientists are 
concerned with history in just the way that the 
economic -geographer is — namely, with the cul- 
tural and economic evolution of mankind as mir- 
rored in thousands of different landscapes over 
the earth. The student of economic geography 
ought to grasp this fact in its full meaning. 
Studies in economic geography are not, in the 
first instance, collections of factual data made to 
be put to use later on. They should be great 
lessons in our ways of life, their limitations and 
possibilities. 

Although most of economic geography is con- 
cerned with existing situations, studies in the 
history of humanized landscapes are profitable 
and even necessary, because only they can pro- 
■s-ide us with clues to many things we observe 
in the contemporary scene. Wliile the historical 
geographer is also interested in the reconstruc- 
tion of past landscapes, our interest in the past 
derives mainly from an analysis of the present- 
day landscape into elements that bear the traces 
of various past ages. The pattern of land dis- 
tribution, communications, and settlements in 
the former public-land states of the United 
States is not an expression of conditions as they 


exist today, but of those of over a hundred years 
ago when settlement took place. Similarly, cer- 
tain landscape elements in other countries date 
hack to former times and conditions. Field pat- 
terns in central Honshu, Japan, are archaic ele- 
ments from about the seventh to the eleventh 
century, while in the Mediterranean region they 
may go as far back as to Koman times. The ob- 
servable landscape characteristics of the present 
may extend their roots deep into older and 
indeed ancient times and may have originated 
under conditions quite different from those pre- 
vailing now. "We can speak of old and young 
humanized landscapes and learn once more the 
lesson that everything is subject to continuing 
and complex changes. Another great lesson of 
historical geography is that we can project the 
significance of our findings forward in time. 
Furthermore, the speed with which changes oc- 
cur is totally different from place to place. There 
are dynamic and static landscapes, and it is some- 
times hard to tell whether mail or the earth is 
primarily responsible for such differences. 

With these introductor}' remarks, we have 
already touched upon the fundamental questions 
of scientific methodology in economic geography. 
We have defined the object of study, in a general 
way the direction of approach, and the impor- 
tance of the time factor. These principles will be 
recurrent throughout the book. 

In the arrangement of chapters in this volume, 
we start ■R'ith man as a producer of primary 
goods, i.e., with agriculture and similar pursuits ; 
but the motive for this choice of a beginning is 
not merely an inclination to follow the system 
adopted by nearly all texts in economic geogra- 
phy. For thousands of years man has been 
actively influencing the earth’s snrface and ex- 
panding the ecumene by taking up land and cul- 
tivating it. During most of that time, far the 
greater part of his products came from such pur- 
suits. !Man’s productivity was expressed roughly 
by the number of inhabitants multiplied by a 
factor which took into account his economical and 
technical status. Gradually, a primitive form of 
manufacturhig in the root sense of the word- — 
handicraft — grew up to supplement the economy 
with a produetimty that was directly proper- 
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tional to the mimher of people engaged in it, 
and service industries came into being. If vre 
think historically — and we have stressed the im- 
portance of this above — there are good reasons to 
start our discussion with the primary occupa- 
tions. These occupations have certainly under- 
gone much change in modeni times. They are 
highly mechanized and productivity has been in- 
creased a great deal. But, as will be seen later, 
methods of agricultural production have their 
limitations in this respect. The widening gap be- 
tween agriculture and other pursuits in produc- 
tivity is one of the greater economic problems 
of our days, especially when we think of the 
countless millions of agriculturists who still have 
no share in even modest improvements of modern 
production teclmiques. 

Some two hundred years ago, man succeeded 
in inventing new methods of multiphung his 
productivity in one sector of his activities. In the 
course of the so-called Industrial Revolution, he 
not only mechanized manufacturing but also 
added the productive power of inanimate nature 
to the animate sources of energj* utilized up to 
then. This was accompanied by the use of new 
raw materials — iron, and later steel, being the 
most important. The iron and steel industry can 
trulj^ be called the basic industrj' of the nine- 
teenth century. But the creative mind of man 
went further, and new results were brought forth 
one after another. The twentieth century has wit- 
nessed the advent of new production processes 
called chemical sjnithesis, whereby entirely new 
materials were produced which have no counter- 
parts in nature. Invasion by these new materials 
into the fields of traditional materials, as well as 
into the fields hitherto reserved strictly for agri- 
cultrire, is often alarming. 

Parallel with this development, ser\’ice in- 
dustries have been growing. The organization of 
our economic life has become more complex, and 
the people who are responsible for its function- 
ing have come to constitute a larger part of the 
actively engaged population than ever before. 

In principle, these are the reasons for the 
breakdowji of the present- volume into three main 
parts dealing with original production, process- 
ing, and services or — to use the terms employed 
by most economists — primary, secondary, and 


tertiary occupations, respectively. Such a di- 
vision has all the weaknesses of any analytic ap- 
proach. Facts cannot be dealt with in separate 
chapters exclusively; what is discussed in se- 
quence is in reality concurrent and in countless 
ways interrelated. Yet an analjdical approach 
has advantages. It leads to greater clarity, a 
consideration of first importance in a textbook. 
The greatest advantage of the analj-tical ap- 
proach proposed here perhaps lies in the fact 
that agriculture, manufacturing industries, and 
services respond to the controlling factors in 
entirely different manners, thus necessitating 
different methods of investigation and interpre- 
tation. 

Agriculture, even in its most modernized 
forms, is still earth-bound, controlled by natural 
factors sueb as soils, climate, and the rest. In a 
primitive civilization where man does not yet 
command many techniques, he is at the mercy of 
the vagaries of nature. For long ages his mind 
was wholly occupied with unknown and uncon- 
trollable forces ; but gradually he began to mas- 
ter more techniques and learned to organize his 
activities within the framework given by nature. 
Sometimes he may even think in a prosperous 
year that he has conquered nature, only to learn 
the following year that she still has the upper 
hand. Thus agriculture is the best example to 
demonstrate man ’s struggle with nature. In this 
sphere of human activities en-sdronmentalistic 
points of view find more application than else- 
where — all the more so if the agricultural civili- 
zation is in a less advanced stage. 

Industrial manufacturing brought an increas- 
ing freedom from the limitations imposed by 
natural factors, llore and more manufacturing 
is taking place in fully air-conditioned factories 
where man has complete control of the natural 
environment. But in order to manufacture goods, 
energy and raw materials have to be assembled 
and products to be distributed. Therefore, loca- 
tional factors become important. Industrial lo- 
calization has little to do with the specific 
conditions of a given site, but rather with its 
relationships with places from which raw ma- 
terials come and places to which finished or semi- 
finished products are shipped. Locational rela- 
tions may or may not be subject to natural 
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factors, but often human factors exert a powerful 
influenee. Thus one observes a marked shift in 
the treatment of the problems involved. 

Finally, services, even more than industries, 
are subject to human factors in location as well 
as in development. Other differences will be dis- 
cussed at the appropriate points in the following 
chapters. 

Let us return to the broad picture of the 
earth’s surface as modified by man. Before our 
eyes appear wide expanses of lands agricultur- 
ally used, here and there are seen isolated towns, 
cities, and industrial agglomerations. Were we 
to judge from a map wliich only portrays land 
use of different types, both agrieultnral and non- 
agricultural, we could never evaluate properly 
the relative importance of various regions and 
areas. Yet land-use maps are of great value. 
They show us where the objects of our studies 
are located and how they are distributed. They 
represent an important component or element of 
the anthroposphere. But in order to analyze and 
interpret them, we must view them together with 
maps covering other elements of the geospherie 
whole. Taken together, they wiU help us to tui- 
derstand why diverse landscape elements, at a 
given place, did arrange themselves into a par- 
ticular and distinct pattern, under the influence 
of natural and human factors. 

As a rule, an economic-geographical investiga- 
tion starts from a given site. The elements or 
attributes and their structural correlation at that 
particular place are first investigated and ex- 
plained by judging the relative influence of 
natural and human factors upon them. No two 
places on the earth would yield identical results 
for our observations ; at least one of the elements 
would undergo modifications as we departed 
from the place of our first observation. There- 
fore, the whole structure must also change. In the 
long rmi, our investigations will result in a large 
collection of studies at selected sites, each one dif- 
fering in some respect or other from the rest. 
To bring order to such a huge mass of examples 
is a general problem in all kinds of scientific re- 
search. It is solved by replacing the individual 
with the type, through elimination of certain 
characteristics, and by limiting our description 
to a few features which are considered typical. 


The countless partieular eases are reduced to a 
limited number of types that can be grouped sys- 
tematically or taxoiiomically. In geographical re- 
search such a procedure will automatically lead 
to the possibilit}’ of delimiting areas of imiform 
character, the size of which depends solely on 
the selection of the type characteristics, the de- 
gree of map generalization, and the grain of 
the landscape in question. Practically all eco- 
nomic geographers follow tliis procedure in order 
to establish economic regions or areas ; yet there 
is no generally accepted sj-stem of landscape 
tj’pes comparable, for example, to systematic 
botany or zoology. 

Once a tj"pological order of landscapes has 
been accepted by an author, he may proceed from 
site studies towards the delimitation of uniform 
areas or economic regions. This is a process called 
induction, a metlmd that proceeds from the par- 
tieular to the genei-al, as opposed to the de- 
ductive method or deduction, where we draw an 
inference from the general to the specific. There 
were times when the relative merits of inductive 
and deductive methods were hotly debated in 
the field of economic geography. In actual re- 
search, however, the two methods are often used 
side by side and by the same investigators. It 
seems logical to employ the mductive method in 
the early stages of investigation, since it starts 
from the reality of the object studied and is 
therefore less subject to wi’ong conclusions. 

The absence of a generally accepted taxonomy 
of economic landscapes has resulted in many 
systems of economic regionalization, each repre- 
senting the judgment of a particular author. 
An author may have good reasons for his own 
system, and a careful study of its legend or of 
the accompanying publication will do much to 
clarify the author’s ideas, as well as the identity 
of the region. System-minded people may regret 
this state of affairs, but others may hold in es- 
teem the individualistic approach so typical of 
today’s geography. 

The approach to the study of the geosphere 
that starts at a given site and proceeds toward 
regionalization, as described above, does not cover 
the entire range of geographic reality. The rela- 
tionships radiating from a given site and having 
to do with the economic organization of an area 
by man are still neglected. The spatial organize- 
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tioii of economy is expressed through countless 
functional relationships between places — as it 
were, nmltiple cobwebs superimposed over the 
landscape. These relations and the resulting 
functional structures are also geographic reality, 
though generally invisible and intangible. Conse- 
quently, our approach has to be different, and so 
do the methods and techniques to he employed. 
We come to the conclusion, then, that in order 
to grasp the full reality of the geosphere, the 
economic geographer must use two quite differ- 
ent approaches. The one is for obvious reasons 
called the functional approach; the other — for 
lack of a better term and an antithesis — the 
formal approach. In dealing with agriculture 
the formal approach will he relatively more im- 
portant, hut the center of gravity will gradually 
shift toward the functional approach as we pro- 
ceed to industry and services. More will be men- 
tioned in the course of our discussion to illustrate 
all this. 


It is harder to write a small hook on economic 
geographj' than to compile a massive compen- 
dium. There are enough figures and examples 
available to fill volume after volume. Difficulty 
begins when selections have to be made. The 
principle observed here is the following. As has 
already become apparent from this introduction, 
the main reason why this text has been written 
is not to present a small or a large number of 
factual data, but to set forth certain ideas. These 
ideas have been formulated in a preliminary 
wa 3 ' in this introduction and will be followed 
up in greater detail through the chapters to 
come. Factual data serve ehieflj^ to illustrate and 
to substantiate the ideas. At the same time, a 
student will learn from the discussions how an 
economic geographer pursues his work scien- 
tificalty so that he will be able to cope with simi- 
lar problems in the future. This seems more im- 
portant than mere factual knowledge. 

For these reasons, the text, the tables, and the 
illustrations may, to a certain degree, be re- 
garded as relativelj^ independent of one another ; 
thej' serve different purposes, though thej’^ are 
generally arranged in such a way that, with 
respect to their factual content, they fall within 
the same context. The function of the text is to 


develop a given theme and to discuss the prob- 
lems. Few statistical data will appear in the 
text; if they do, it is rather to show the order 
of magnitude than for anything else. Tables, on 
the other hand, simply contain the facts which 
are treated separately from the text and addi- 
tionally to it. Thej^ are self-explanatoiy; Since 
general statistics are so easily accessible nowa- 
dajm, careful consideration was given to making 
a limited selection of statistical data for the 
present volume. 

Finalljq the illustrations serve as examples. 
Thej' should be studied wdth reference to the 
text, as well as for themselves. Each together 
with its legend and explanatory note, makes a 
small object of studj" in itself, and each is meant 
to bring a kind of order to its topic. For instance, 
the last map (Fig. 100, p. 242) is simple in both 
visual and sj'stematie aspects, since it must be 
legible at the reduced scale of reproduction. 
Beyond such practical necessities, simplicity is 
a great merit in itself as long as it is the out- 
come of careful study of complex phenomena. 
Manj' phenomena appear at first bewildering, 
complicated, and difficult to grasp. Gradually or 
suddenly, one comes to recognize the major 
points and lines. An ability to describe things in 
simple terms is the final achievement gained 
through long painstaking work. As someone once 
put it, speaking of the academic profession, “It’s 
much easier to express something simple in a 
complicated manner than vice versa.” The au- 
thor maj^ not alwaj^s achieve this clear simplicity ; 
but nowhere has he attempted to make something 
more complicated than it alreadj^ was. 

These, then, are some of the principles of eco- 
nomic geographjq and hence of this text. Thej"^ 
may sound dry and academic, hut scientific re- 
search is often like that. Research can be cumber- 
some and exasperating. There are das^s with 
nothing but figures and calculations. But for 
students of economic geography there are also 
rewards, and the greatest of them is a better 
understanding of the waj's in which man has 
changed and organized the earth’s surface. He 
who wants to be a good economic geographer 
should be equallj^ fond of the earth and of man- 
kind ; he should be proud of the privilege that, 
thanks to his geographical training, he is able to 
read the contents of the landscape like a script. 
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AGRICULTURE, FORESTRY, AND FISHERIES 
PRIMARY OCCUPATIONS 


Above left: Scarp of the Cotswolds, Gloucestershire, England. Two types of field pat- 
terns are separated by the scarp. The selions or Anglo-Saxon strips are clearly visible 
within the enclosed pasture land in the upper part of the picture, indicating now 
abandoned cropland. 

Above middle: Rectangular field pattern of Jo-ri system near Nara, Japan. 

Above right: Block fields and dispersed settlements in the Jura Mountains near St. Imier, 
Switzerland. 

Below: Two contrasting types of land utilization in Malaya in the State of Negri 
Sembilan: paddy and Malay villages in the river bottom lands and rubber plantations 
in different stages of development on the hilly higher lands. 
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JLtJLan has steadily expanded his ceumcnc, 
as we shall call the region organized for his habi- 
tation, by following his economic pursuits, and 
has thus altered the faee of the earth and organ- 
ized the different parts of the ecumene gradually 
into a complex structure of world-wide economic 
relationships. In doing so, man is guided by bis 
own will as well as by the possibilities bestowed 
by nature. Geographers call the one group of 
influences the human factors and the other the 
natural factors. 

It has been the traditional practice in treatises 
of economic geography to put primary emphasis 
on the natural factors and to follow this princi- 
ple in arranging the material into the main chap- 
ters. Economic -geography has therefore fre- 
quently been defined as the study of nature’s 
influence upon man’s aetivities, and the word 
“environmentalism” was coined to describe the 
basic philosophy of that school of thought. 

Of course, environmentalistic considerations 
have their place ; their applications will be rather 
frequent in the pages that follow. But the im- 
pact of nature declines in importance as we pro- 
ceed from primitive to more advanced civiliza- 
tions. Nature not only dominates but permeates 
every aspect of the life and thought of a primi- 
tive people ; the rain god, the sun and the moon, 
the rivers, and the sea — all these are mighty 
powers that regulate and control life. But in a 
modern civilization, man’s will and determina- 
tion assume the priority (though the validity of 


this philosophj' maj' be debated). The natural 
environment can be considered the frame within 
whieli man operates. On this view the material 
ought to be presented aceording to human ac- 
tivities rather than aceording to natural regions. 

MAIN GROUPS OF 
ECONOMIC OCCUPATIONS 

In the present volume the three major groups 
of occupations — primary, secondary, and torti- 
ary — have been recognized as the basis for divid- 
ing the text into the three parts. Part One deals 



^ . DEVELOPMENT OF PRIMARY, secondary, and tertiary 
occupations. The chart, constructed by Fourostie for Fronce, 
indicates the growing importance of secondary and tertiary 
occupations in the past and the prospective growth of the 
tertiary. 


B 
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with the primary occupations, i.e., agriculture, 
forestrj", and fishery (mining aethuties are rele- 
gated to Part Two together with the respective 
industries). Such a division of human acti-\dties 
is convenient since it is emplo 3 'ed in most sta- 
tistics and a further breakdown would frequently 
not be possible. 

In a primitive society primary occupations 
are prevalent. The importance of the primar.v 
occupations as compared with the other two 
t}'pes decreases conspicuously with the passage 
of time and advance in civilization. National 
statistics and international survej’s show this 
elearl}^ Recent survej's bj' PAO (Pood and Agri- 
cultural Organization of the United Nations) 
give the ratios of agricultural population to total 
population, as well as to actively engaged popu- 
lation, as follows: in countries like India and 
Congo the ratio is as high as 70 and 80 percent. 


respectivelj' ; in Japan and Italj* it is 40 to 50 
percent, but it drops below 20 percent in all 
the highly industrialized countries, the lowest 
being 5 percent in the United Kingdom. Such a 
decline, relative and often absolute, can also be 
observed in particular countries in the course of 
their development. In the United States the 
farm (working) population has di-opped steadilj’ 
from over 90 percent prior to 1820 to 12 percent 
todaj\ 

Perhaps the most significant implication of 
these figures is that despite this decline the farm 
population has been able to produce all the food 
needed. The primarj' occupations have been able 
to keep pace with the accelerated increase of 
mankind first b.v expansion of the producing 
area and second b.v rising efficienc.v in produc- 
tion. During the past three to four hundred 
years vast areas in the Americas, Soviet Asia, 



2 • PRIMARY AND SECONDARY PRODUCTION ih the United States. Production measured In 
units of $500 million. Legend; (1) Agriculture, bosed on the volue of the farm products sold in 
1959. (2) Mineral production in 1959. (3) Manufacturing, based on the value added by manu- 
facture in 1958. Unfartunatcly there were no stotistical data avoilable on tertiary production. 
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Australia, etc., liave been settled and added to 
the eeumeiie ; today the problem has shifted 
toward how to increase production per unit area 
with a minimum input of human labor. 

THE OBJECT OF 
PRIMARY PRODUCTION 

Mining excluded, those engaged in priuiarj’ 
occupations provide mankind above all with 
food, clothing, and shelter. Even here only the 
production of the raw materials falls within the 
primary occupations: the preparation of food, 
maldng of textiles, sawing of timber, and build- 
ing come under the secondarj’’ occupations — 
proee.ssing. 

Furthermore, supplying shelter and clothing 
has become inereasinglj’ an object of uonagricul- 
tural activities. The second part of this book 
includes a discussion of the invention of artificial 
fibers and the inroads that new products have 
made into established markets. In construction, 
concrete and steel are replacing wood. Thus the 
production of food and feed becomes relatively 
more important and dominates primary activi- 
ties inereasinglj'. 

With the exception of a number of textile 
fibers, rubber, forest products, and other minor 
products, primarj’ activities have become more 
and more concentrated upon producing enough 
food for mankind and feed for animals. In these 
pages agriculture will be treated mainly in terms 
of food production, though its other functions 
will also be taken up at appropriate places. In 
food production competition from nonagricul- 
tural products is not so severe as, for example, 
in the production of rubber or textile fibers. 
There is a widelj' held view that naturallj' grown 
products are healthier than their man-made 
counterparts, and sometimes special laws protect 
the population from artificial food or food in- 
gredients. Such an attitude is partlj’ substanti- 
ated bj- medical science, but more often based on 
strong popular belief or misbelief. There are 
also certain sectors of human nutrition where 
our technical knowledge is not j'et capable of 
producing artificial foodstuffs. These points have 
a bearing upon the importance of agricultural 
food production and tend to justifj- our concen- 


trating here on the food-producing function of 
agriculture. 

JIau harvests both land and water, but for 
the world as a whole as well as for most countries 
the production from the land is paramount ; fish- 
ing at its most productive supplies substantiallj’ 
less of our necessities than agriculture. For verj' 
few countries does the consumption of fish sur- 
pass that of meat in terms of weight. In Portugal 
annual per capita consumption of fish is 19 kilo- 
grams, of meat 16 kilograms. In Cejdon the 
figures are 6 and 3, in Japan 23 and 6, and in 
the Philippines 15 and 10. Here is another justi- 
fication for stressing the importance of agrieul- 
tui'e; fisherj' will be touched upon from time to 
time, but no special chapter will be allotted to it. 

CHARACTERISTICS OF 
AGRICULTURAL PRODUCTION 

The Inicrfereiicc of Man 

In the natural landscape anj' change in the 
influencing factors takes place verj" slowlj’. Onlj’ 
over a long period of time maj* a change in the 
climate lead to a change in vegetation. It will 
also take a long time for the landscape to become 
adapted to the changed natural factors ; eventu- 
allj' it attains a state in which the different land- 
scape elements — soils, hj'drologj’, biotic sphere, 
land forms, and so forth — can be described as 
being in balance, corresponding to the chmax m 
vegetation. Natural landscapes are almost m- 
variabh' more static than djuiamic; onlj' upon 
rare sudden changes of the influencing factors 
is the equilibrium upset. 

Whei'ever man starts to occupj’ land, a new set 
of influencing factors are introduced. Abruptlj’ 
some elements are eliminated, e.g., by extermina- 
tion of wild life or by' clearing of the forests, 
and new elements are implanted. As a rule this 
starts an immediate chain reaction throughout 
the structure of a given landscape ; soils, ground 
water, surface streams, and even some climatic 
conditions quickly react. Not all of these changes 
are harmful to land use, though in newlj' settled 
areas and especially under conditions only im- 
perfectly understood, grave consequences may 
result from human interference, such as destruc- 
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Boesch. 1962, after K. S. ATimaH et aL 

4 • SEM AND THUR; problems of irrigation in West Pakistan. Legend: (1) Boundary of Indus 
Plain. (2) Sem, areas affected by severe woterlogging. (3) Thur, areas with highly increased 
salinity. (4) So-called Delhi-Shapur Ridge>— <3 buried mountain chain which may possibly affect 
the ground-water situation. Waterlogging and salinity have increased in parallel with the 
extension of irrigation# but a causal relationship between them is not yet firmly established. West 
Pakistan currently loses about 100,000 acres of cultivated land through sem and fhur annually; 
land recovered by way of reclamation is only a quarter of what is lost. This is a good example 
of the interference by man with the geospheric structure and the effects upon it. 
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tive soil erosion and lowering of the ground- 
water table. Prom an economic point of view, 
however, there are also enough examples to indi- 
eate that interferenee hy man may improve 
overall conditions : in Europe, for example, agri- 
cultural know-how makes it possible today to 
bring ever-increasing returns from the soil, which 
is at the same time enriched and eonserv'ed. 

A student of economic geographj’ is therefore 
likely to examine the natural landscape to find 
first its component parts as well as the influ- 
encing factors. Then he may make an evaluation 
of the possible interferences by man. Conditions 
differ from one site to- another in accordance 
■vvith variations in the natural landscape. Hence 
site studies are of outstanding importance. 
Though nature’s influence at a given site .di- 
minishes as we move from primary to secondary 
and then to tertiary occupations — i.e., the impact 
of nature is most pronounced in a primitive so- 
cietj’ and decreases with the march of time and 
chdlization — ^yet no matter how far technical 
development in agriculture has progressed, site 
factors alwaj’s weigh very heavily in our evalua- 
tions. 

The Imprint of Farming Activities 

No other human acthdty changes the face of 
the earth as much as agriculture does. This will 
become clearer if we think of a view from an 
airplane or take a look at a land-utilization map. 
Though large industrial and commercial ag- 
glomerations appear here and there, what gen- 
eralh’^ dominates the yievr is wide expanses of 
crop fields and pastures. Yet this impression 
does not represent the relative importance of the 
various human acthdties. Judging a landscape 
by its physiognomy is apt to obscure what is 
most important. In inanj’ geography ■ textbooks 
emphasis is put on the visible and tangible — the 
phj'siognomy of the landscape. To gain the full 
realitj’ and meaning of the landscape we need 
both the modes of approach mentioned in the 
Introduction — the functional and the formal. 
The formal approach will plaj^ a particularly 
important role in dealing with agriculture, just 
as for industries and services the functional ap- 
proach will take first place. 


The changes brought about by man’s inter- 
ference at a given site are primarily changes in 
the formal struetui'e of the landscape. In addi- 
tion they often produce a characteristic pattern 
or texture of the landscape. A typical case is 
found in the settlement that took place in the 
former public-land states in the Interior Plains 
of the United States. Until about 1800 the land- 
scape pattern was chiefly determined bj' the 
watercourses and to a lesser degree by topo- 
graphical accidents. Through settlement the 
landmarks were almost completely wiped out and 
replaced by rectangular boundary lines and 
streets and a checkerboard arrangement of fields. 
Everywhere the three-dimensional structure of 
the landscape was altered tlu-ough human ac- 
tivity ; viewed on the two-dimensional earth’s 
surface, an entirely different texture or pattern 
emerged. (Structure refers to the three-dimen- 
sional landscape complex at a given site ; texture 
describes the two-dimensional arrangement on 
the surface which is characteristic for a certain 
area.) 

Changes in formal structure are anchored in 
tangible things and thus remain visible for a 
long time. It is therefore important to ascertain 
when and under what circumstances the initial 
occupation of the land took place. In the ease 
just cited, the pattern was established during the 
nineteenth century following the rules laid down 
in laws regarding surveys and distribution of 
public lands. Here we are confronted not only 
with a very young humanized landscape but 
also with one where the pattern originally laid 
out by man has undergone only minor alter- 
ations since its inception. In many parts of 
southern Europe similar rectangular patterns 
were established in the course of the Homan 
colonization. Today only traces of them remain 
among the lines of newer patterns that have 
since been superimposed. 

Such patterns constitute extremely interesting 
objects for special studies. They lead us back 
through history to the beginnings of the human- 
ized landscape; in most eases the 3 ’ were con- 
ceived in accordance with the economic condi- 
tions prevalent when thej^ were installed. One 
important task for improving the productimty 
of agriculture consists in adapting the pattern 
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JJ'^eat Studies, Stanford. XIII/6. 1937 



5 • RELATIONSHIPS between wheat yields per acre and the two major climatic factors tem- 
perature and precipitation. The left-hand diagram illustrotes wheat yields relative to the overage 
annual temperature (40°, 50°, 60°F) and precipitation (20, 30, 40 inches). The optimum is 
around 47°F and 29 inches. The diagram on the right shows wheal yields per acre plotted against 
the temperature and precipitation during the two months preceding the harvest. 


of yesterday to tlie needs of today or tomorrow. 
Patterns also lend themselves very well to sys- 
tematic studies, e.g., by distinguishing between 
long-lot farms, square-lot farms, etc. 

The Controllability of Site Factors 

Natural or physical site factors that play such 
an important part in primary occupations are 
scarcely or not at all controllable by man. For 
instance, hydrologic conditions are subject to 
improvement onl3’ by good management, and 
climatic conditions have virtuallj- defied human 
control up to this daj-. Agricultural production 
is a highly hazardous affair and harvests fluctu- 
ate both in quantity and quality. This is in 
■striking contrast to industrial production, which 
can be controlled down to the most minute de- 
tails and adjusted to the demands of the market. 
The market for agricultural products is more 
static and less open to the influence of advertis- 
ing. It is well exemplified by food products; 
variations in quantities consumed over a short 
period of time are relatively small, and definite 


ceilings on consumption are observable, as will 
be shown in the section below on nutrition. In 
the complex structure of production, marketing, 
and consumption viewed as a whole, the major 
problems lie on the side of production. If 
entire process is regarded as a sort of equation, 
most of the variables will be found in production. 

A number of consequences result, affecting, for 
example, price behamor of agricultural commodi- 
ties. At this stage it suffices to point out that m 
arranging the material and discussing the prob- 
lems involved the order will be reversed as we 
proceed from agriculture to industrj-. Agricul- 
ture is considered in the order of production- 
marketing-consumption ; in industry, market and 
consumption characteristics are taken first. 

A Pew Socioeconomic Facts 
about Agricultural Areas 

The prevalent view that, economically speah- 
ing, agriculture in general and agricultural areas 
or countries in particular belong to the less de- 
veloped parts of the world has almost axiomatic 
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value. In reality, however, agricultural activities 
range widely from the primitive to the most ad- 
vanced type. There is no doubt but that all 
agricultural operations are handicapped if com- 
pared with manufacturing industries and serv- 
ices. Not only is agricultural production hazard- 
ous and to a large degree uncontroUahle by man, 
but also the means of increasing man’s produc- 
tivity through the utilization of inanimate en- 
ergj*, modem techniques, and the like, find only 
limited application in it. Agricultural produc- 
tion even in its most modem form has a touch 
of anachronism if placed side by side with the 
most advanced sector of the industrial world. 
As long as agricultural pirrsuits were part of a 
tribal or common village economy in which 
money did not yet play a role as a regulator of 
human relationships, it did not matter so much. 
Today products are sold on a market to distant 
consumers, farm hands are paid in dollars and 
cents, and farmers have to buy their necessities 
with cash. There are only a few places left on 
the earth where the situation remains as it was 
in bygone days. 

In secondary and tertiary occupations man 
succeeded in multipljdng his productivitj' by 
adding more and more value to a product with 
less and less man-hoius of work of any kind, 
physical or mental. This heightening of produc- 
tivitj' has also been tried in agriciQture, but its 
technical development has never kept pace with 
that of the other occupational groups, for rea- 
sons beyond human control. This becomes ap- 
parent if a comparison is made between (a) the 
ratio of agricultural population to total popula- 
tion and (b) agriculture’s share of the gross 
domestic national product. A few examples re- 
veal the following discrepancies. 


COUNTRY 

A 

B 

Western Germanj’ 

15 

7 

Italy 

44 

19 

United IQngdom 

6 

4 

India 

70 

50 

Japan 

41 

17 

United States 

13 

4 


The significance of these figures is simple : the 
agricultural population is at a disadvantage and 


material remuneration in agriculture is inade- 
quate relative to the amount of labor spent. 

In the United States these inherent disad- 
vantages have been successfully counteracted by 
raising the efSciency of agricultural production. 
In a more or less stable farming area, agn- 



7 • COMPARATIVE DATA on world economy by moior 
regions. The regions here distinguished ore (A) USA, (6) 
Conodo, (O Latin America, ID) Western Europe, (S) 
Eastern Europe including the Soviet Union, (0, Communist 
Asia, (G) Japan, (H) Far East, excluding Japan, (I) Africa 
and West Asia, and (K) Australia and New Zealand. Tbe 
diagram brings out the unevenness in the per capita 
resource distribution and the small share of agriculture in 
the total income. 
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cultural production has gradually increased to 
150 percent (in constant value) of what it was 
thirty years ago with fewer farmers and a 
lower expenditure of man-hours. This is not the 
place to discuss the means hy which the increase 
was achieved; they range from genetics to eco- 
nomics. But what was possible in one part of 
the world may not he a solution for another. In 
the United States it was possible to reduce the 
farm population owing to the high absorptive 
capacity of rapidly expanding industries and 
services. In other parts of the world no such 
alternatives exist. Growing cities in Asia, for 
example, have turned into unmanageable slums, 
nests of hunger, destitution, and political unrest. 
In places like this, agriculture at least gives 
people work and abode eren if in a very inef- 
ficient form. In the United States the square lot 
sj'stem of land pattern, conceived more than a 
century and a half ago, is extremely well adapted 
to modern mechanical operation. In Europe a 
major task for raising agricultural efficiency 
consists in rearranging inadequate field patterns, 
property lines, and settlements which no longer 
serve current purposes. In the United States an 
economic structure of commodity exchange on a 
continental scale came into existence at the same 
pace as the frontier moved westward; in many 
parts of the world, however, trade areas have re- 
mained small and the creation of larger markets 
is hindered by economic and political difficulties. 
The economic history of the United States offers 
striking examples to illustrate the significance of 
land ownership and working contracts, which 
range from slavery, share cropping, and 
tenantry to individual owner operation, as well 
as the problems resulting. In other parts of the 
world also, agricultural improvement has been 
retarded by similar causes. In the United States 
the question of slavery led to the Civil "War ; the 
problem of land ownership and working con- 
tracts has often been and still is the cause of 
similar battles, wars, and revolutions in many 
other countries as well. 

Such differences in the possibilities have led 
to an increasing gap between the better and the 
less developed countries in the world. The fol- 
lowing excerpt from the 1961 annual report of 


PAO on the State of Food and Agriculture needs 
no further comment. 

There is still an abundance, often a surplus, of agri- 
cultural products in the economically more developed 
half of the world, side by side with continuing mal- 
nutrition and even hunger in many of the less devel- 
oped countries. . . . The greatest improvements in 
food supplies, however, have been in those parts of the 
world that are already better fed, so that the worse- 
fed areas are tending to lag stiU further behind. 

The Farmer 

Among the human factors to he eonsidered, 
man himself is bj’^ no means the least. Perusing 
the geographicRl literature, we will came across 
excellent studies on variations in human behavior 
and thinking and their significance in economic 
geographj'. For the most part such studies are 
concerned with variations among different races 
or different parts of the world. However, signifi- 
cant differences are also observed among the oc- 
cupational groups. On the one hand the farmers 
of the world differ a great deal among them- 
selves; on the other hand they share certain 
traits which distinguish them from urban people 
and industrial workers. 

Farmers throughout the world are harassed by 
similar problems, and their position in life and 
their view of the world around them come to 
bear many common characteristics. The life of 
a farmer is closely bound to the life cycle of 
plants and animals. In agriculture everything 
repeats itself with certain rlij-thm j-ear after 
year. Accumulated experience weighs heamly 
when anything new comes along. Farmers are 
generally traditional; their activities are per- 
sistently seasoned -with beliefs and tabus. They 
stay under the influence of the natural factors 
to a much greater extent than men in any other 
occupational group; even the most advanced 
among them still look out for the fair weather 
while the more primitive recognize the divine 
forces of nature everj-^vhere. 

There are many pomts to be obseived in eco- 
nomic geography, but man himself is perhaps 
the most important of all. 




FOOD FOR MANKIND 


MAN 

The 'World’s Population 

Approximately three billion people are living 
today on this earth. National census returns and 
estimates during the intereensus period are regu- 
larly published in the Demographic Yearbook of 
the United Nations. In order to get more detailed 
knowledge of the population distribution, we 
must turn to national statistics and special 
publications. 

The most noticeable characteristic of the world 
population is its rapid and accelerated increase 
in every continent, though the pace varies. The 
current rate of increase of the world population 
at large is 1.7 percent per annum. It is sufficient 
to bring the world total up to about 6 bUlion at 
the end of this century. This figure may be com- 
pared with l.G billion in 1900, 0.9 billion in 1800, 
and 0.5 billion in 1650. The annual rate of in- 
crease by continents around 1960 was as follows 
(in percent) : Europe 0.8, Americas 2.1 (Jliddle 
America 2.7), Asia 1.8 (Southeast Asia 2.1), and 
Oceania (Australia) 2.4. These figures are self- 
cxplanatorj-. 

This chapter does not deal with the funda- 
mental causes of this staggering phenomenon; 
they will be discussed at various places through- 
out the text. The more immediate causes are 
sought in profound changes in the birth and 
death rates and gains and losses through migra- 
tion in particular areas. The birth and death 


rates are usually expressed in number per thou- 
sand people and not in percent ; they are indica- 
tive of the natural increase or decrease of a 
population. 

Jlajor population problems arise since the 
death rate is subject to a certain degree of hu- 
man control. Improved medical care, the ad- 
vance of medical science, better social conditions, 
and the like lead to a lowering of the death rate, 
especially among the younger people, in all coun- 
tries in the world. In the United States the death 
rate dropped from 14.7 in 1910 to 9.4 in 1956, 
in India from 32.0 in 1911 to 12.7 in 1955, and 
so forth. The birth rate, on the other side, is 
largely regulated by considerations which defy 
outside interference and by causes that are some- 
times difficult to comprehend. In contrast to the 
death rate, changes in the birth rate have been 
slower in most conntries, though mostly in the 
same sense. In the United States it fell from 26 
in 1913 to 24 in the early fifties; corresponding 
figures for Germany are 27 and 17, for France 
19 and 20, and for England 24 and 17. 

In view of the explosive nature of the natural 
increase of population, birth control (or as it is 
commonly called today, family planning, i.e., a 
restriction of conception or a reduction of 
births), has become a subject universally dis- 
cussed. The only country which took effective 
legal and technical measures in this respect and 
wliere sufficient statistical data are available is 
Japan. There the propaganda for contraceptive 
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9 • DEMOGRAPHIC STRUCTURE: an example from Japan, left: Age composition according to the 
1955 census; (A) for males and (8) for females. Significant are the postwar baby boom and the 
effect of family planning in the following period. Right: Live births (A) and deaths (B) in Japan, 

1930-1958. 


measures that ivas spread in the wake of the 
Second "World War was in no way successful. 
Only legalized abortion on a large scale was able 
to bring down the birth rate. Today about half 
of the babies conceived in Japan are eliminated 
before they are bom. To adopt similar measures 
seems utterly impossible in other countries be- 
cause public opinion would be strictly against 
them. In Japan, however, it has thus been possi- 
ble to level down the steeply ascending popula- 
tion curve. 

The reduction of the death rate was mainly 
achieved by sawng the lives of babies and chil- 
dren. A number of consequences result. One of 


them is the prolongation of life expectancy; in 
the United States, for example, it increased from 
50 to 68 years in half a century between 1900 
and 1950, and in Western Europe, where records 
date back farther, it was 25 years around 1730 as 
against 72 for men and 74 for women at the 
present time. Of course this process will not go 
on indefinitely at the same rate. In Western 
Europe life expectancy is expected to reach < < 
to 78 years in the year 2000. In earlier days 
about half of the children born died before they 
entered active life — an extremely wasteful in- 
vestment from a purely economic point of view. 
Today an increasing number of them are reach- 



10 • LIFE EXPECTANCY of a newborn while child in the United States, 1900—1960. Life expectancy 
is expressed in the number of years. Between 1900 end 1960 it rose from about 50 years to 68 
years for mate babies (A) and to 74 years for female babies (6). 
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n • CARTOGRAPHIC REPRESENTATION of population distribution. A hypothetical case of an 
unevenly distributed population. Left: the exact location of each unit is shown. One dot represents 
one unit. Center: an appreciable omount of generalization has been added by giving each dot a 
value af twenty units. Right: this cartogram was constructed on the basis of the dot map and 
shovrs the following population densities per square unit (from left to right of the legend: 0—2, 
2—10, 10—25, > 25. The heavy broken line stands for a boundary of the statistical units. The 
light broken line (center) delimits an area chosen at random for which it is possible to determine 
the population number by counting the dots and hence to estimate the population density. 

Further explanations are given in the text. 


ing tlie age group of the working population. 
This means that they reach marriageable age, 
too, and will start families. It also means that 
there is a constant increase in the number of 
those who live in retirement and again become 
an economic burden. In Japan the basic prob- 
lems are not solved simply by adjusting the 
birth rate ; as the children born before the birth 
control began to take effect grow up, a wave of 
population increase passes through all the age 
groups which is creating problems in schools and 
will soon affect employment and idtimately so- 
cial securities and pension plans. In a different 
direction the reactions caused by famine and 
pest, war years, etc., aU disturb the harmonious 
structure of a country’s population. Such 
changes also lead to a shift in the relative im- 
portance of human diseases. Children’s diseases 
are reduced, while diseases of old age, like heart 
failure and arteriosclerosis, become more preva- 
lent. 


Population Distribution 

The distribution of population is first shown 
in statistical tables according to administrative 
and political units. For the student of economic 
geography this mode of presenting population 
data is often unsatisfactory because the exact 
location within the statistical unit is not speci- 
fied. 

A much better picture of the geographical 
distribution of population is presented by so- 
called dot maps. The unit value of a dot is 
suited to considerations of what can best be pre- 
sented by graphical means, and the exact placing 
of a dot depends on careful analysis of data 
and, if necessary, checking in the field. In the 
present volume, dot maps of different binds are 
used as examples; for technical details of map- 
ping the reader is referred to special publica- 
tions. 

Dot maps of the first type have simply a 
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demonstrative value. Usually the dots are so 
numerous that their edges merge together in the 
areas of highest density. Nobody vrould think 
of counting dots on such a map. Maps of the 
second type are meant to transfer statistical data 
from statistical to geographical areas and allow 
dots contained within a given spatial unit to he 
counted. If the dots are correctly placed, this is 
the best method to break down or group together 
the original enumeration units into new ones of 
any kind. Dot maps of the third type are closely 
associated ivith maps of the second tj^ie and 
are intended for the calculation of population 
density. A widely employed method is first to 
calculate the densities of smaller areas, which 
together form a regular or irregular meshwork, 
and then to draw lines each of which repre- 
sents a certain densitj' value — isophilis — much 
as contours are drawn on a topographical map. 
The major difference between an isopleth map 
of population density and a contour map lies in 
the nature of the object to he shown ; topography 
is a continuum while population is not. Another 
method which serves to establish areas of a given 
density or above is to select the size and the unit 
value of the dots in such a way that they merge 
fogcther above the scale value selected; this 
makes it possible, for example, to define urban- 
ized areas quicklj’ by graphic procedures. 

Directly or indirectly, dot maps form the basis 
of the centrographic method by which the center 
of gravity of a population within a certain area 
Is calculated. A well-known case is the center of 
gravity of population distribution in the United 
States, which continuously moved westward from 
near Baltimore, Maryland, in 1790 to Columbus, 
Indiana, in 1900 and to Centralia, Illinois, in 
19fi0. 

Popnlation density is the quotient of papula- 
lion/arra. Generallj’ people are enumerated at 
their place of residence; area means in most 
eases the political administrative unit which 
.serves ns the statistical counting unit. Sometimes 
this relationship makes sense, but in other ca.scs 
it does not, for no true ‘‘relationship*’ exists 
betn ecu the two v, slues in fact. ITenoe geogra- 
phers have been particularly diligent in working 
out more meaningful relationships and have ar- 


rived at different concepts of population density. 
The quotient population/area is commonly called 
the arithmetic density. In dealing tvith nonagri- 
eultural population it is better to correlate it 
with residential area, namely, the residential 
densitj’. Similarly the agricultural densitj' is the 
quotient of agricultural population and agri- 
cultural area, and physiological densitj’ the ratio 
of total population to the eeumene. There will 
be more such relationships, each serv’ing a spe- 
cific purpose in regional studies. No general 
standard or terminology exists, however, and 
the field is wide open to elaborate various ways 
of expressing man-land relationships or to select 
a waj’ which helps to provide a realistic picture 
of the actual situation of a given area. 

Closely related to the problem of population 
densitj’ is the problem of overpopulation. Though 
the term is freqnentlj’ used, overpopnlaiion in 
most cases is onlj- loosely defined or not defined 
at all, and erroneous conclusions are apt to he 
dra%vn. Strictly speaking, overpopulation might 
mean a population densitj’ higher than can be 
.supported from the agricultural use of the land 
concerned. But if overpopulation is conceived in 
relation to all the resources available, natural 
and other, it becomes noticeable when the ma- 
terial standard of living begins to decline and 
when a local shortage of food, if it occurs, can 
no longer be met fully bj’ imports which are paid 
for bj’ exports of another kind, including serv- 
ices. 

Related to overpopulation are the concepts of 
the optimum and the maximum population. For 
the world as a whole, onlj’ the relationship of 
total population to total food production enters 
our calculations. The carrj’ing capacitj’ and 
hence the total population of the earth have been 
studied by a number of geographers; total fig- 
ures varying between 7 and 15 billion people 
have been calculated, prorided conditions of 
agricultural production remain the same. But a 
number of variables enter our calculations — the 
reproductive capacitj’ of mankind, the amount 
and kind of food consumed, and the etlicicnej’ 
■with which land and sea arc utilized for the 
production of food and feed. Reproductive ca- 
paeitj’ has been referred to above, and the other 
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12 • ESTIMATED PER CAPITA FOOD SUPPLIES by world regions. The mop, based on data 
supplied by FAO, shows price-weighted indices of livestock products (dork column) and crop 
products (iight column) used for human consumption. It comprises all kinds of food. The period 
1948 to 1952 is used as the base period (100). Eastern Europe, USSR, and mainiand China are 
excluded for lack of data. The map is intended to faciiitate rapid comparisons rather than for 
accurate measurement of individual columns; for this purpose a numerical tabulation would be 

decidedly superior. 


two variable.s will be taken tip below, since they 
represent the basic problems for the future of 
the human race. 

Food Consumption 

The amount of food consumption varies within 
relatively narrow limits and the market for food 
products is tlierefore relatively rigid, closely 
bound to the size of population. Yet, within 
these limits there are significant regional and 
social differences in both the quantity and the 
quality of food consumed. 

It is customary to measure food consumption 
in calories. Calorie requirements varj- from area 
to area, and of course individually too. The 
standard mean value of food requirements is 
frequently given as 2,700 calories a day. A recent 


FAO publication further differentiates food re- 
quirements as follows: (.\) the current levels of 
calorie supplies, (n) the daily calorie require- 
ments per capita at the retail level, and (c) the 
ratio of .v : b, by regions. 


REGION' 

A 

B 

c 

Far East 

2,050 

2,300 

so 

Near East 

2,450 

2,400 

102 

Africa 

2,350 

2,400 

OS 

Latin -America 

2,450 

2,400 

102 

Europe 

3,000 

2,600 

115 

North America 

3,100 

2,600 

110 

Oceania 

3,250 

2,600 

125 

World 

2,400 

2,400 

100 


The true meaning of these figures is somewhat 
obscured by the fact that in a greater number of 







13 • THE GEOGRAPHY OF HUNGER. LcgonJf (1) population. Identical with Fig. 8 but undlffor- 
entiotedj (3) countrlei where doily per capita consumption of food li higher than 2,700 colorles; 
<3) boundaries of the lo-colled hunger belt within which food consumption Is lower thon 2,700 
calories ond olV sorts of deHcIency diseases are found; (4) calorie dondoncy In the avorogo 
doily diet; 151 protein doHclency; (6) (ot denctency; CT) countries for which no data wore avoiloblo. 
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regions supplies of food exeeed the amounts re- 
quired. However, the huge concentration of 
population in the Par East implies that the 
problem of malnutrition and hunger is much 
graver than appears from the table at first sight. 
Case studies made in the problem areas reveal 
that at least one-fourth to one-third of the Par 
Eastern population is underfed and that about 
one-fifth suffers from actual hunger. Since ap- 
proximately half of the world’s population falls 
within the deficit areas, it may be assumed “that 
between 300 million and 500 million people go 
hungry part of their lives even in normal times’’ 
(PAO). 

The figure for the entire world suggests that 
preventing hunger is, at least for the time being, 
a matter not of production or consumption but 
simply of better distribution. 

Another aspect of the problem of food con- 
sumption is the kind and quality of food con- 


sumed. Eegional differences are much greater 
for this than for quantity. As we move away 
from the highly industrialized countries toward 
the less developed ones, the diet shifts from ani- 
mal to vegetable foodstuffs and consumption in- 
creases of cereals and starchy root vegetables and 
tubers. This shift is brought to light in the ae- 
companj-ing table which gives (a) percentage of 
calories derived from cereals, starchy roots, and 


REGION 

A 

B 

c 

Far East 

80 

56 

8 

Near East 

72 

76 

14 

Africa 

74 

61 

11 

Latin America 

64 

67 

25 

Europe 

63 

88 

36 

North America 

40 

93 

66 

Oceania 

48 

94 

62 

World 

70 

68 

20 


INDIA 


□ = 10 gr 


USA 



100 


2.8 


50 


200 


Uieoyi 


70 



562gr=i.24lb 2022.8 gr = 4.45 lb 


Hotsefl, EritUh Altx. Adrane. Science, 1581 

14 • THE DAILY BREAD. The typical diet of the working populotion of Indio is compared with 
that of the urban population in the United Stoles. The figures represent the quontitics of the 
component ports of the overage doily diet per person in grams. India; 480 rice, 34 vegetables, 

32 pulses, 11 fruit, 3 fats and oils, 2 meal. Other cereals, fish, eggs, milk, and sugar are 
negligible. USA: 650 milk and milk products, 620 vegetobles and fruits, 200 meot, 180 cereols, 

150 potatoes, 100 sugar, 70 fots and oils, 50 eggs, 2.8 pulses. 
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IS • HYPSOGRAPHIC CURVE of the eorth. The hypsogrophic curve is obtained by plotting the 
extent of the various altitudinal zones (in square miles os well os in percent of the earth's surface) 
between the highest (8,882 meters in altitude, left) and the lowest point (36,200 feet below sea 
level, right) of the earth's surface. The major structural and morphological units can cosily be 
recognized thereby, namely: (a) that port of the continental masses which is above sea level; (fa) 
the continuation of o below sea level, the so<otIed continental shelf; (c) the slope of the 
continents toward the ocean floor; and (d) the ocean basins and deep-sea troughs. 


sugar, (b) level of total protein in grams per 
day, and (c) level of animal proteins in grams 
per day. 

The problem of undernourishment is thus 
coupled with that of malnutrition. Clinical cases 
are one aspect of malnutrition, while lessened 
phj sical resistance and working efficiency consti- 
tute another. Growing urban centers in the un- 
derdeveloped countries are the worst places in 
this respect; certain agricultural areas are al- 
most as bad. Many diseases which have practi- 
cady disappeared or are at least rapidly di- 
minishing in the better-fed areas here take a 
heavy toll of lives, mostly from the youngest 
generation. A widespread disease of this kind is 
kwashiorkor, caused by protein malnutrition. 'Tu- 
berculosis belongs ecologically to this group, and 
there are many more. On the one hand, as living 
conditions are improved, certain diseases disap°- 
pear. On the other hand, an improvement in 
dietary habits gives rise to the problem of eat- 


ing too much; medical science suspects that it 
also brings about the weakening of human re- 
sistance to some virus infections. 

Usually unsatisfactory conditions of hygiene 
go hand in hand with malnutrition. A tj"pical 
example is Egypt, where the greater part of the 
population suffers from bilharzia, a water-borne 
disease affecting the vitality, from dysentery, 
from tuberculosis, from trachoma which causes 
blindness, and from many more ailments. Life 
expectancy at birth there is only fifteen to 
twenty years, but once a child is five years old 
it leaps up to fifty years. Chronic and multiple 
diseases besetting an individual greatly reduce 
his working power and efficiency in the struggle 
for life. 

The Food and Agricultural Organization, 
recognizing the grave importance of this prob- 
lem, started a Freedom from Himger Campaign 
a nnmber of years ago. There must be found a 
solution to the problem for a number of reasons. 
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but above all because we are all human beings 
and neighbors. 

LAND AND SEA 

The Configuration of the Earth 

The primary division of the earth pertinent 
to the study of economic geography dmdes it 
into land and water ; water covers 71 percent of 
the earth’s total surface of 197 million square 
mUes. The next dhdsion is based upon depths 
and altitudes. The summarized results can be 
plotted in a hypsographic (or bathygraphic) 
curve which reveals the major structural ele- 
ments of the earth. 

The coastline separates land and water. How- 
ever, the hypsographic curve indicates that the 
continental block continues for some distance 
into the sea as a relativelj' shallow and gently 
sloping submarine platform luitU a rather sud- 
den break in slope is reached and the platform 
starts to drop off. This break in slope generally 
occurs at a depth of 600 to 700 feet. The inun- 
dated edge of the continental mass may be 
hundreds of miles wide, but in some areas it is 
extremely narrow. This zone is called the conti- 
nental shelf. It has gained in importance in 
many respects: for example, it contains im- 
portant fishing grounds ; offshore drilling for oil 
is becoming possible at greater and greater 
depths; territorial rights are extended into the 
ocean and, in certain cases, their limits coincide 
with the edge of the shelf. 

Another thing to be observed is the carto- 
graphic representation of the earth’s surface. 
Wherever a comparison between different parts 
of the earth has to be made, the only maps that 
ought to be used are those of equal-area projec- 
tions. On the weU-known Mercator projection, a 
given land area appears 2.5 times larger in 
southern Europe than it actually is in com- 
parison with the same area near the equator, and 
11 times larger in central USSR. The use of such 
maps in the classroom year after year impresses 
a greatly distorted Hew of areal relations upon 
the student’s mind. The ^lercator projection is 
not suitable for economic geography, where com- 


parative evaluations are of paramount impor- 
tance. 

Climate, Vegetation, and Soils 

On an assumption that students of economic 
geography are already versed in physical geogra- 
phy, this section is made short and very general. 
In a course in climatology one deals with the 
causes of climatic differentiation and the prob- 
lems of classification of climates. Here an en- 
tirely different point of view is assumed. In the 
economic geography of agriculture every climatic 
element is considered in terms of plant growth, 
e.g., how much warmth a certain plant requires, 
what extremes of temperature become harmful to 
its growth, how long the vegetative period must 
last, and so forth. This leads to the more specific 
problem of determining (a) the optimum condi- 
tions and (h) the limits of tolerable conditions. 
Some plants occur in highly restricted areas of 
possible growth, while others are almost ubiqui- 
tous. 

The tropical zone comprises about two-fifths of 
the globe and one-third of the land surface, a 
fact which is often obscured by map projections 
which unduly enlarge the middle-latitude zones. 
The tropical climates are so different from all 
the others that it is difficult for the people liv- 
ing in other zones to understand them without 
abandoning certain terms or ideas which we take 
for granted. In tropical regions there are no 
middle-latitude cj'clouic disturbances with well- 
defined fronts, rapidly changing cloud forma- 
tions, and warm and cold air masses, no general 
circulation from west to east, etc.; the daily 
weather is different and so is the climate. 

In the tropics the temperature requirements 
at a given place are met uniformly throughout 
the year without seasonal variations. There is 
generally a slight drop in temperature during 
the rainy season due to an increased cloud cover, 
but only such sensitive plants as rice show any 
noticeable reaction to that. Most important is 
altitude, since temperature decreases as altitude 
increases. At sea level the average temperature 
is about 77° P. It drops at the rate of about 1 P° 
for every 300 feet of rise (100 m, 0.5 C°) ; this 
is called the vertical temperature gradient. Con- 
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16 • ALTITUDINAL ZONES OF VEGETATION in the tropics (Central America). The four major 
zones are called fierra co/iente, I. iemplada, f. fr/b, and t. helada. The legend indicates the 
characteristic types of vegetation: (1) tropical rain forests, (2) tropical mountoin forests, (3) higher 
parts of tropical mountain forests — in northern Central America with boreal species, (4) bamboo, 
(5) paramo, scrubs, and grasses, (6) high-altitude rock deserts, (7) snow line. 


sequently natural vegetation and cultured plants 
occur in levels or stockwcrks. In Latin America 
the levels are commonly called tierra caliente, 
iicrra iemplada, tierra fria, and tierra helada in 
ascending order. These different altitudinal zones 
have constant daily mean temperatures all 
through the year; as far as temperature is con- 
cerned there is no dormant season for living 
things nor any seasonal change. The same applies 
to the snotv line in the tropics, tvhich stays at 
about the same altitude all the year round ■with 
only a slight descent during the rainy season. It 
is therefore misleading to say that at higher 
altitudes in the tropics one finds a temperate 
climate comparable to a climate in middle lati- 
tudes, or to lump these two together in a climatic 
classification system as ■was done by "W. Koppen. 

Precipitation in the tropics is in the main of 
two types : conveetional and orographic. Oro- 
graphic precipitation occurs primarily in areas 
where the trade winds and the monsoons prevail. 
The maximum of conveetional precipitation oc- 
curs during the high-sun period. Wet and dry 
seasons constitute the signifieant divisions of the 
year, just as summer and winter determine them 
in higher latitudes. It is confusing to speak of 
summer and winter in the tropics and should be 


avoided. The rainy season is the unpleasant sea- 
son of the year. Everj-thing becomes damp and 
moldy ; the sky is overcast. Though temperature 
is slightly lower, humidity is high. It is the sea- 
son that the Spaniards called invierno or winter 
in Central America even though it fell between 
June and September; likewise they called the 
time from about December to February the 
vcrano or summer. ^ 

With the exception of a narrow belt of ‘ con" 
stantly wet” zone near the equator, the tropica 
lands show a division of the year into the we 
and dry seasons, chiefly caused by convectiona 
precipitation that occurs follo'wing the changing 
position of the sun. It can be either offset or re- 
inforced by the trades and monsoons from wine i 
moisture is precipitated as they are forced o 
ascend. Rainfall distribution thus shows a niarke 
difference between the windward side and t e 
leeward side. The seasonal distribution of con- 
vectional precipitation in Central America has 
just been described. There during the (convec- 
tionally) dry season continuing precipitation 
occurs on the Caribbean side through the influ- 
ence of the easterly trade winds, but drought is 
intensified by the foehn effect on the Pacific side. 

Since temperature at any given place in the 



FOOD FOR MANKIND 


29 



17 • TYPES OF PRECIPITATION. The types distinguished here ore identical with those discussed 
in the text. Convectionol precipitation (left) is most characteristic of the tropics. As a rule, two 
maxima are reached there, coincident with the high-sun periods, resulting in a typical rainfall 
curve like a camel's back. Orographic precipitation (center) plays an important role wherever 
there is forced ascent of moving air masses over a mountain barrier. The example shown here is 
taken from the zone of (he trade winds; the two stations represent (he conditions on (he windward 
and leeward slopes of a mountain range. Cyclonic or frontal precipitation (right) is best developed 
in the belt of the middle-latitude westerlies. There the convergence of polar and tropical air masses 
produces cyclonic disturbances in which air is forced to oscend and yield precipitation without 
topographic obstacles. San Francisco occupies a more southerly position in this belt where such 
disturbances occur only in winter, while New York has a more even distribution over the whole year. 


tropics does not vary with the seasons, limitations 
upon plant growth derive from the relation of 
wet and dry seasons as well as from the total 
amount of precipitation available after losses 
through evaporation and run-off have been taken 
into account. 

In middle latitudes the situation is more 
complex because changes of temperature become 
effective in defining the seasons. Furthermore 
the effectiveness of precipitation depends to a 


large degree upon the temperature season, since 
much more evaporation takes place in summer 
than in winter. The duration of the vegetative 
period there is determined by a combination of 
temperature and rainfall effective for plant 
growth. 

Perhaps the most noticeable change occurs in 
the direction of prevailing winds and the charac- 
ter of air movements. Jliddle latitudes are the 
major ’battleSelds between ■polar-arctic and trap- 
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18 • CLIMATIC CHARACTERISTICS of various latitudinal zones. The four stations represent the 
climatic types characteristic of various latitudinal zones. The data are presented in the form of 
climographs. For each month of the year, temperature (°F) and precipitation (inches) are plotted 
on a system of coordinates and then joined together by a line. April is always indicated by a 
small circle. (1) Representative of the high arctic, characterized by meager precipitation and a 
large annual range in temperature. (2) and (3) Intermediate types of the middle latitudes, i.e., the 
cast<oast type with a maximum precipitation in summer, and the west-coast Mediterranean type 
with a pronounced winter maximum and the dry summer. (4) Typical tropical climate in which 
seasonality is determined by precipitation. 
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SimpU£ed from Kublena, 1953 

19 ■ SOIL PROFILES of the temperate zone. The three types are (1) brown soil from Central 
Europe, (2) podzol, and (3) chernozem. 

Type 1 is developed in humid lands of the middle latitudes under a naturai vegetation of 
deciduous forest. The soil horizons indicated are: (A) eiuviation, i.e., leaching of soluble material 
downward, and maximum biological activity; (B) illuviation, i.e., accumulation of material carried 
from above in suspension or in solution; (Co) accumulation of calcium carbonate; and (C) parent 
materia!. 

Type 2 is generally found in higher latitudes under a vegetation cover mainly of coniferous 
trees. t.Ag) is partially decomposed raw humus, and (Aj) a dark^colored horizon with a very high 
content of humus. It is immediately underlain by a horizon of maximum eiuviation (A,,— a gray 
layer characteristic of all podzols, (B) a horizon of illuviation, and (C) parent material. 

Type 3 occurs in the more humid portions of the middle-latitude grasslands and is known for its 
fertility and ability to stand cropping year after year without fertilization. (Ai) is high in organic 
matter, decomposed and mixed with mineral matter; (Aj) is a faintly developed horizon of 
eiuviation; (C„) is an accumulation of calcium carbonate; and (C) is the parent material. 


ical air masses wliicli are drawn into a system of 
so-called cyclonic disturbances moving from west 
to east around the earth. Relevant to our discus- 
sion are the two primary effects. First, the cy- 
clonic disturbances produce constant weather 
changes in every respect — cloudiness, precipita- 
tion, temperature, etc. Precipitation is to a large 
degree caused hy a forced ascent of the air within 
each disturbance; mountain barriers are not es- 
sential to providing a trigger effect. Consequently 
rainfall is distributed more evenlj^^ than, say, in 


a monsoon country where a sharp contrast in 
rainfall is observable between the windward and 
leeward sides. The second effect is a distinct dif- 
ference in climate between the eastern and west- 
ern peripheries of the continents. Maritime air 
masses approach a continent from the west, and 
continental air reaches the east coast from the 
interior. The terms niarUimc and continenial 
refer to temperature characteristics commonly 
found in maritime and continental locations ; but 
even port cities in the east coast may have a 
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continental climate despite their oceanic location. 

A suininer day becomes increasingly longer ns 
we move poleward until the zone of at least 
twenty-four hours of daylight — ^^vhich increases 
towards the pole to six months — is reached north 
of the Polar Circle. During the peak of the 
summer season, mean temperatures remain more 
or less the same for weeks and the total amount 
of solar energj' received is astounding. 

Climatic conditions are the principal control in 
determining the distribution of fauna and flora 
and for its differentiation. Economic geographers 
are mainly interested in the plant life and the 
great divisions of the natural landscape into 
forests, grasslands, and tundra, as well as deserts 
of all grades and kinds. Plant geography is the 
science which specializes in this particular field, 
while geographers regard the plant life as one of 
the elements constituting the geospherie whole. 
Thus soils, for example, are an expression of the 
versatile physical and human influence within 
that complex structure, and any change within it 
automatically brings about an alteration in the 
soil-forming processes. 

Soil formation is the function of a given set of 
factors — parent material, vegetation, water con- 
ditions, etc. Soils generally develop to a depth 
which is shallow (a few feet) in temperate lati- 
tudes, but very deep (tens of feet) in warm 
tropical regions. The weathered derivatives of 
the parent material and the organic matter de- 
rived from plant and animal substances are al- 
tered through chemical and biological processes. 

The significance of the soil in economic geog- 
raphy is that of the sphere where the plants ex- 
tend their roots in order to obtain water and 
nutrients. Fertility of the soil may depend upon 
physical and chemical properties, the amount of 
nutritive elements available, porosity and per- 
meability, and many other characteristics. Some 
soils are loose and are easily washed away once 
the natural vegetation cover has been removed 
and replaced by an inadequate cultural substi- 
tute ; other soils are hard and can withstand even 
long periods of exposure to erosional agents. A 
soil is called mature if the soil-forming processes 
have led to the climax stage. On the other hand, 
soils may be constantly rejuvenated in alluvial 
floodplains, in volcanic areas, or on steep moun- 


tainsides. In such settings there is frequently no 
time available for the .soil to develop fully. 
Finally, we need to distinguish between natural 
soils and those which have been influenced and 
largely altered b}' human activities; soil con- 
servation aTid improvement form a good indicator 
of high agricultural development. Examples of 
different soils will be given later from time to 
time, but no systematic description of the subject 
is attempted in this volume. 

JlahHahlc and Inhabited Areas 

Strictly speaking, there is no place on the earth 
where man cannot survive, provided that he is 
properly supplied and protected. But the word 
habitable has generally been understood as re- 
ferring to the parts of the earth where man can 
secure food and other necessities from nearby 
sources, be it sea, forest, or land. Sea and forest 
(fish and game) give rise to highly dispersed 
settlements or extremely low population densi- 
ties; therefore they have often been excluded 
from consideration in connection with the term 
habitable, and the habitable area has become vir- 
tually sjTionymous with the potential agricul- 
tural area. 

Habitability should always be considered in 
relation to conditions of time as well as of space. 
Agricultural techniques have been constantly im- 
proved and new varieties of cultured plants 
produced; such developments have helped to 
open up vast areas of virgin land for cultivation. 

It is difficult to assess the amount of land that 
can be called habitable under present-day con- 
ditions. A classical example is an estimate given 
by an English economist in 1890; it classified 
about two-thirds of the habitable areas of the 
earth as “still unused.” Since then the statisti- 
cal situation has greatly changed. According to 
the figures given by PAO in 1960, 9 percent of 
the land surface is currently used as arable land 
and under tree crops, and 17 percent as per- 
manent meadows and pastures, while 27 percent 
is covered with forests, used or not used. With 
the forests included, there remains 74 percent of 
the land surface to be considered. It is not sur- 
prising that the estimates vary a great deal as to 
how much of this land may be classified as “un- 



20 ■ CULTIVATED LAND. Thii map, compiled from o largo numbor of sourcos, shows (1) tho 
dlslribullon of cultlvolod land which is equivalent to what FAO defines as "arable land and land 
under tree crops." Wllhin certain limits it Is In close agreement with the FAO statistics on land use. 
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used but potentially productive.” FAO statistics 
for individual countries arc far from complete 
and bomogeneous. Estimates of FAO and of dif- 
ferent autlioi-s vary within a range of 3 to 10 per- 
cent of the total land area (excluding the antarc- 
tic regions), which means that the area in use 
could only be increased b}’ 10 to 40 percent in the 
future ; the lower figure represents the more con- 
servative estimate of FAO, and the higher more 
optimistic unofficial views. 

During the past two hundred years the in- 
habited area has expanded more rapidly than the 
habitable area, owing to large-scale settlement 
that has come about throughout the world, es- 
pecially in middle-latitude parts of North and 
South America and Soviet Russia, as well as in 
South Africa, Australia, and New Zealand. The 
origin of the settlers and the agricultural tech- 
niques developed and used by them were highly 
responsible for this fast expansion of the ccumene 
and for the concentration of it in the middle 
latitudes. The big question today is whether a 
similar development will be possible in the future 
in the parts of the tropics which have hitherto 
remained largely unoccupied. Essentiallj' they 
may be considered ultimately habitable, but as 
will be seen later, their characteristics are not yet 
known well enough to warrant the most efficient 
utilization. 

If the FAO estimates are to be accepted, it 
appears that utilizable land reserves have largely 
been exhausted. Unless new teclmical develop- 
ments place some of the land areas that are at 
present unoccupied within our reach, the world’s 
food situation can be improved only by raising 
the output per acre, a problem which will be 
dealt with in Chapter 4. 

The expanding eeumene is bordered by a zone 
called the pioneer fringe ; pioneers occupy a sig- 
nificant place in the history of the United States. 
Not infrequently economic and other human fac- 
tors induce a reversed development, i.e., a con- 
traction of the inhabited area. Today economic 
considerations lead us to recognize marginal and 
submarginal farm lands and to persuade the 
farmers there to move elsewhere. In other conti- 
nents and under other conditions, pests and wars 
depopulated large areas, some of which have 
been permanently abandoned or reforested. 


The area actually inhabited can be clearly 
delineated and its changes recorded by mapping 
and descriptions; but to give a fair estimate of 
the habitable areas of the earth is a problem 
which finds no clear solution. 

Much of the earth’s surface is not suited for 
efficient agriculture owing to its topography and 
soils. In former days mountainous areas in Eu- 
rope were intensively cultivated by terracing; 
but .small terraced fields are an obstacle to 
modern production methods, and the lower effi- 
ciency of the mountain farming in comparison 
with the agriculture in the plains gradually led 
to abandonment of mountain farms and emigra- 
tion from them. One envisions with apprehension 
what might happen in some tropical areas where 
agriculture is at present based on terracing and 
unmechanized labor if a similar development 
were to set in there. Jlountain areas are problem 
areas, and people living in them have to be com- 
pensated in some way or other for the disadvan- 
tages they have to put up with. 

These problems are generally taken care of 
within each country according to the local possi- 
bilities. Yet some frontiers of the eeumene have 
become a matter of international concern. 

The polar frontier in the "Western Hemisphere 
is the special concern of Canada and the United 
States, and that in the Eastern Hemisphere of 
the USSR. Major agricultural problems involved 
in pushing the eeumene into the polar frontier 
zone include, for instance, the breeding of new 
hybrids adapted to a short vegetative period and 
constant daylight, and the management of the 
frozen soil, which thaws to a depth of no more 
than a few inches in summer for a period of only 
a few months. 

Two other frontiers have invited international 
cooperation on a much larger scale to explore 
possibilities for future human occupation imder 
the guidance of the United Nations and its sub- 
sidiary organizations. UNESCO has undertaken 
the Major Project of the Arid Zones, and a cor- 
responding project for the humid tropics. These 
deal with the two great existing barriers to ex- 
pansion of the eeumene. Research institutions in 
many countries are taking part in these pro- 
grams; UNESCO stimulates their activities and 




21 • FISHERIES. Legend: (1) Fish catches for 1958 in units of 100,000 metric tons. (2) Fishing ’ 
grounds on continental shelves and banks. (3) Deep-water fishing grounds. (4) Isobath of 200 
meters or 656 feet — the conventional margin of the continental shelf. (5) Whaling grounds of 
lessor importance. (6) Whaling grounds of world importance. (7) Limit of pack ice. 
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markets in many respects. The sale on the spot 
by way of bidding and immediate removal of the 
goods sold impart a unique eolor to the market. 
Fish are then delivered to inland markets by 
special fish trains and express trucks service and 
reach the ultimate consumer through special 
dealers and sometimes restaurants. Commercial 
fishing and fish trade therefore consists of a 
continuous chain of activities which are quite 
independent of other activities. 

Whaling is not included in the statistics of fish 
catches since the whale is zoologically a mammal ; 
in the technique of exploitation, however, whales 
may be considered together with fish. They have 
been a major source of oils and fats for industrial 
as well as for human consumption, accounting 
for about 10 percent of the world trade in these 
products. 

The Atlantic Ocean used to be the scene of 
great whaling activities, and their contributions 
to capital formation in early America is well 
kno^vn. Gradually the center of whaling shifted 
to other seas, especially to the Antarctic. Already 
in 1909 more than half of whale oil production 
was coming from that source region. In the 
1930 ’s the proportion exceeded 90 percent. In- 
ternational control and regulatory measures for 


the conservation of whales have since reduced 
the contribution of Antarctic waters to 60 per- 
cent, which consists of fin whales for the most 
part. 

Whaling is carried out in two forms: the 
catcher — the ship that actually captures the 
whale — operates either from a shore station or 
from a floating factory at which the carcass is 
immediately processed. Japan is the top-ranking 
whaling nation both in total annual catch and in 
number of catchers, closely followed by Norway 
and the United Kingdom. Japan has also shown 
the most rapid development since 1948. In the 
season 1958-1959, there were 54 shore stations, 23 
floating factories, and 416 catchers in operation 
in the whole world, and the number of whales 
caught by them was 64,169. The share of Japan 
was 19, 8, 110, and 12,359, respectively. A num- 
ber of nations possess no floating factories at all 
and operate exclusively from shore stations — for 
example, some Latin American countries (Argen- 
tina, Brazil, Chile, and Peru) and European 
countries (France, Spain, Iceland). The United 
States, where whaling is also performed only 
from shore stations, shares barely 1 percent of 
the world catch. 
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FORMS OF LAND UTILIZATION 

jMany fine examples are drawn from the United 
States to illustrate the point that nature provides 
only the frame and does not act as the determi- 
nant in the molding of a certain form of land 
utilization. It is well exemplified by a historical 
succession of land uses of different types at a 
given place — hunting by Indians, invasion of 
white traders, pioneer subsistence farming, grow- 
ing of some commercial crops that withstand 
long-distance transport, and then specialized 
commercial farming — or by the fluctuation of the 
boundary between the cattle-raising and wheat- 
farming regions of the Great Plains, which is 
chiefly caused by the price behavior of the respec- 
tive produce. It takes a careful regional analysis 
to find out why a particular form of land iise 
came to be chosen, for the decision hinges upon 
a large number of variables. 

At present we are only concerned with the 
following question : How does man use the land ? 
The answer is found partly in the statistics on 
agricultural production. Figures for the world 
were quoted earlier after PAO publications. 
These figures always refer to such statistical units 
as countries and provinces; consequently they 
indicate no details of the land use within each 
unit. For this reason geographers have under- 
taken a detailed mapping of land utilization. The 
earliest of these projects on the national scale 
was the Land Utilisation Survey of Britain 


started in 1930 under the leadership of L. D. 
Stamp. It was followed by others, and this kind 
of work has gained great momentum in recent 
years. 

Land utilization maps present only one aspect 
of the agricultural landscape, particularly of its 
formal structure, and they should be supple- 
mented by other maps and explanatory descrip- 
tions. A world-wide project of land-use mapping 
at the scale of 1 to 1,000,000 was initiated by the 
International Geographical Union in 1949 ; an 
integral part of the project is the memoirs to 
complement the maps. 

According to the original key for the world 
land-use maps the following categories of land 
use were distinguished : 

1. Settlements and associated nonagrieul- 

tural lands 

2. Horticulture 

3. Trees and other perennial crops 

4. Cropland: 

а. Continual and rotation cropping 

б. Land rotation 

5. Improved permanent pasture 

6. Unimproved grazing land : 

a. Used 

b. Not used 

7. Woodlands: 

а. Dense 

б. Open 

c. Scrub 
38 
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Alter maps by the Land Uliluation Sorrey of Britain 


22 • LAND USE MAPPING. The three maps of the same area in southeastern England show 
(left) the objective recording of land-use phenomena, (center) the evaluation of these dota in terms 
of farming types, and (right) the ciossification of lands. 

Legend: Left: (1) urban areas, (2) orchards end nursery gardens, (3) arable land, (4) meadow- 
land and permanent grass, (5) forest and woodlond, (6) heolhlond, moorlond, rough pasture. 
Center; (1) pasture types, (2) intermediate types, (3) arable types, (4) various types, c.g., marshes. 
Right; (1) urban areas, (2) first-closs, rooinly arable, (3) first-closs, moinly gross, (4) medium- 
quality land, (5) poor-quality land, (6) poorest land. 


d. Swamp forests 

c. Cut-over or burnt-over forest areas 
/. Forest with subsidiary cultivation 

8. Swamps and marshes 

9. Unproductive land 

Tliis list is open to discussion and improve- 
ment ; but once a system of classification has been 
e.stabli.shed, land-use mapping becomes an ob- 
jective recording of fnct.s. Interpretation of these 
facts and the planning of the better use of lands 
for agriculture which follow the mapping involve 
on the other hand a great deal of subjective judg- 
ment. This underscores the great merit of land 
utilization maps in economic geography. 


THE BEST USE OF LAND 

'What is meant by the best use of land “ What 
are our criteria to be? In some instances the exist- 
ing land use is evidently bad or wrong, but in 
others it is rather difficult to give an objective 
appraisal. 

/yrtnd Use in General 

When we approach the broad problem of how 
to use the land the first rinestion is obviou.sly 
whether it should bo used at all. In many parts 
of the world the cxpnn.sion of the humanized 
landscape has almost obliterated any traces of 
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untouclied natural landscapes. People who live in 
"Western Europe, for example, scarcely know am* 
longer what a virgin forest looks like; rivers 
have been regulated, and wildlife in its most 
primitive form has been virtually exterminated. 
Landscaping may have made the countryside 
more attractive in the eyes of many people, but 
in the meantime something was lost forever. The 
presen’ation of a few remnants of the virgin 
natural landscape has become the current major 
concern of a number of organizations for reasons 
which have little or nothing to do with economic 
or material considerations. In this case the best 
use of the land seems to be determined by im- 
material values. 

Similar, though not identical, is the use of 
lands as national parks, recreational areas, and 
the like. They carry a very specific value which 
is nevertheless difiSeult to express in dollars and 
cents. Recently, however, the preservation of 
natural conditions has been promoted from 
purely economic considerations, as in the tre- 
mendous wldlife parks of East Africa. It was 
pointed out that the potentialities of feed produc- 
tion and metabolism under natural conditions 
were superior to the cattle-raising of the ilasai 
people. Since the latter keep their cattle only as 
symbols of prestige and wealth and do not derive 
material benefits from them, the ultimate value 
of animal products is not relevant to the com- 
parison. Consequently, the natural state seems to 
be the “better use of the land” when the alterna- 
tive is native cattle-raising. 

As might be surmised from the mention of 
recreational areas, a broad meaning is attached 
to the words land utilization. In the original 
Land Utilisation Survey of Britain all the land 
which was not used agriculturally was grouped 
together and called wa.steland ! The point of view 
was obviously one-sided and strictly agricnltural ; 
there is in fact a great variety of nonagricultural 
types of land use. One of the basic problems in 
regional planning is to give each user the amount 
of space he needs and to make a selection in such 
a way that due consideration is given to everj* 
available factor of site and location. The purpose 
of zoning is therefore to reserve the land best 
suited, o.g., for agriculture. Site factors, such as 
soils, topography, ground water, microclima- 


tologj-, and similar physical features, should he 
favorable, but equally important are the loca- 
tional factors — consolidation of holdings, relation 
to markets, etc. 

Agricultural Land Use: Economic Evaluation 

Apparently we must distinguish between the 
best use of land on the whole and the best use for 
the agricultural purposes. As far as the first is 
concerned, the question of best use can be an- 
swered only in very general terms. It is primarily 
a matter of assigning priorities on the basis of 
demands and availabilities. In many parts of the 
world where land is scarce and demand is much 
diversified — e.g., in highly industrialized and 
densely poprdated Western Europe — the prob- 
lem of priorities is the major concern of aU plan- 
ning agencies. On the other hand, answers to the 
question of the best use of land for agricultural 
purposes are easier to formulate in more concrete 
terms. 

One means of estimate is commonly used by 
economists as well as by individual farmers under 
the system of free enterprise : This is the measure 
of the best use of land in terms of monetary 
values. Obviously this approach would lead us 
nowhere in countries where money is not the 
prime regulator of economic relationships and 
considerations. Agricultural operations are called 
successful if the value of the production, whether 
for sale or for consumption by the farmer him- 
self, is higher than the production costs involved, 
which include labor, fertilizer, interest charges 
for all kinds of capital investment such as build- 
ings, grounds, equipment, etc.; in other words, 
if there is an excess of output over input. If this 
balance increases, we can speak of an improve- 
ment. This gives a satisfactory yardstick for 
measuring the best use of the land. A number of 
important economic rules or laws derive from it, 
.some of them being of large importance for eco- 
nomic geography, too. 

The relationships between input and output 
can be plotted (see Fig. 23) on a system of co- 
ordinates in two different ways. The first (a) 
simply represents the value of input x against 
that of output !/. If there is no input, the output 
■will likewise be nil. "iVith an incrca.se in input 
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23 • ECONOMIC EVALUATION of agricultural land use. The diagram on the left illustrates the 
relationships between input (x) and output (y) as discussed in the text; likewise, (o) and (fa) refer 
to the two relationships mentioned there. The diagram on the right illustrates the principle of 
economic regionalization by Von ThOnen in o simplified form. Around a market town in the 
center the concentric zones of land utilization may be found in the following order: (I) intensive 
morket gardening and truck forming; (ID intensive forestry or timber cropping; (111) crop rota- 
tion; (IV) associated crop and livestock farming; (V) three-field rotation including fallow; (VI) 
animal husbandry; (VII) unused but potentially usable land. The relative intensity of land utiliza- 
tion in the various zones is indicated by the thickness of the arrow. 


the curve rises steeply at first, hut after a while 
a further increase in x value ■will bring about 
only a slight increase in y value. There is a 
definite ceiling; in other -words, the curve is 
asymptotic. The second (b) is to plot the input 
X against the net returns y. The curve starts again 
at zero but soon reaches the summit, after which 
it drops back to zero and finally assumes nega- 
tive y values. In either case there exists an 
optimum point which may represent “the best 
use of the land.” It does not pay to invest more 
money and effort beyond this point, since no 
proportional increase in output is observed and 
the net returns diminish thereafter. 

The two curves may serve as a model which 
brings out a number of important considerations 
in agricultural operations. One of them is the 
intensity of land use. Intensity is directly pro- 
portional to the value of input; more intensi- 
fied activity implies an increased input, be it in 


terms of more man-hours, harder work, more 
fertilizer, or more farm machines. The model 
demonstrates that within a given production line 
intensification is not such a self-evident way to 
obtain a better use of land as is commonly be- 
lieved. It all depends on what point on the curve 
one starts with. The output could be increased 
anywhere along the curve, but if the optimum 
has already been passed, the increment is per- 
haps very little. StiU more important, any further 
increase in input may ei'en result in diminished 
returns. Hence, increased intensity does not al- 
ways lead to a betterment of the agricultural 
situation. On the contrary, more profitable opera- 
tions may frequently be attained through chang- 
ing over to more extensive land use — and in 
many instances this is exactly what a farmer 
does, at least under a system of free enterprise. 
He will always try to adjust his operations in 
such a way as to obtain the maximum returns. 
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A classical example of the spatial arrangement 
of different types of land use is found in the 
concentric zonal theory of Von Thiinen, a Ger- 
man economist, formulated as early as 1826. It 
was assumed that, all the site and locational fac- 
tors being equal, the costs of transportation for 
shipping farm produce to consumers should he 
considered the sole parameter in our model. Ac- 
cording to this theory, the land-use zones may be 
found around each market town in the follow- 
ing order as concentric rings : horticulture — crop 
rotation — crop fields and animal husbandry — 
three-field system of crops with fallow — pastur- 
ing. Case studies have substantiated the theory 
of Von Thiinen in certain instances, but in others 
have pointed to quite different relationships. 
This is understandable, because the assumptions 
of Von Thiinen were based on his contemporary 
situation and are not valid for all times and 
places. 

Areas producing the same agricultural product 
are often compared simply in terms of yields 
instead of using the whole of our complex model. 
Yields should be expressed as production rela- 
tive to input, but this is generallj' simplified by 
replacing input by that part of the total expendi- 
ture which weighs most heavily. In the United 
States and "Western Europe, it is usually the 
man-hours and the agricultural land, respec- 
tively. Yields are therefore measured either as 
production per man-hour or per acre. Both ways 
are possible and justified. It is not surprising 
that some authors in Western Europe regard 
agriculture in the United States as less efficient 
than their own because yields per acre are lower, 
while Americans may reach just the opposite con- 
clusion. Prom a strictly economical point of view 
higher yields are not always a better solution; 
actually it may not pay at all for a farmer to 
raise the yields of his crop, since the rise might 
be achieved only by an increased input and he 
may have already gone beyond the optimum in 
this regard. Yields are rather an ambiguous yard- 
stick to measure the best use of the land. 

Agricultural Land Use: Nutritional Evaluation 

Another way to evaluate land use is by the 
nutritional value of the agricultural production. 


Understandably this is not a point of view that 
would serve as the guiding principle for indi- 
vidual farmers; but it most certainly will be a 
major consideration in overall governmental 
planning. Thus farmers might frequentlj’ be 
forced to adopt a mode of produetion which is, 
from the money point of view, not the best for 
them ; in most cases, however, they will be com- 
pensated in other waj's. 

In judging agricultural produetion by nutri- 
tional value, two major groups should be distin- 
guished. The first group comprises vegetables, 
and the second animal products. In the strict 
sense of the word, only the first is called the 
primary production. For animal products, feed 
is processed into milk, meat, eggs, etc., with a 
relatively low efficiency measured in calories, but 
perhaps with a high net return in money. From 
the standpoint of energy balance animal hus- 
bandry is the most wasteful use of the primary 
products of agriculture and is economically feas- 
ible only where the food situation is satisfactory. 
Animal products, especially proteins, are on the 
other, hand an essential part of a well-balanced 
diet and should be produced regardless of eco- 
nomic considerations. Today many countries have 
a special board to study the nutritional situation 
and make recommendations to the ministry of 
agriculture, which in turn sets up a system of 
price support, etc., for inducing the farmers to 
produce the desired and needed products. 

In the highly industrialized countries of West- 
ern Europe, state support and national planning 
have influenced agriculture in many ways. Yields 
have been raised beyond the economic optimum 
and are among the highest in the world ; produc- 
tion has been diversified within national bounda- 
ries as a safeguard against emergencies even if 
natural and economic conditions do not particu- 
larly favor certain production lines. This has all 
been achieved with complicated systems of na- 
tional price controls, production aids, tariffs, and 
so forth. The Common Market scheme for agri- 
cultural products, comprising all of Western 
Europe, is therefore very difficult to carr 3 ’’ out. 
In the New World, where the above-mentioned 
considerations had not affected the development 
of agricultural production at least imtil the 
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1930 ’s, an entirely different agricultural struc- 
ture emerged. 

In the United States about two acres of agri- 
culturally used land is required to feed one per- 
son. Yields per acre are relatively low and the 
share of animal produce is large. In Western Eu- 
rope, hy way of contrast, one acre is sufficient 
to support one person, though there are rela- 
tively large regional variations; if the share of 
potatoes or grains increases, less than one acre is 
required, hut more if animal products occupy a 
higher percentage. Interestingly, nearly the same 
relationship between agricultural land and popu- 
lation to he fed, i.e., one acre per head, is observed 
in India, where yields are much lower. This is 
explained hy an almost complete lack of annual 
food in the Indian diet and much lower food 
consumption. In Japan a most intensive form of 
agriculture and extremely high yields per acre 

^but not per man-hour — have reduced the 

amount of land necessary to feed one person to 
about 0.2 acre. 

These two methods of evaluation — economic 
and nutritional — are the most important for 
judging whether or not the land in question has 
been well used. Frequently the evaluations pro- 
duce contradictory results, and the question ot 
how the land may best be used can be answered 
in more than one way. Even if one solution is 
accepted as the best, we should always keep in 
mind the many obstacles which might he en- 
countered on the way to attaining its realization. 
They may be of almost any kind — political, 
sociological, economical, to name but a 
the group of human factors. The sections that 
follow present a number of examples of land use. 

ANIMAL HUSBANDRY 

Cultural history and historical anthropologj 
provide us with a clue to the beginnm^ and 
evolution of civilization. Early man was a hunter 
and collector ; tilling of the soil entered the scene 
much later. Several theories have been put tor- 
ward in an attempt to establish a genetic order 
of the various forms of cultural development. 
Early in the present century Krzymowski de- 
veloped a theory of the three-stage evolution- 
hunting and fishing, nomadism, and agriculture 


(restricted to “tilling the soil”). Later it was 
found that nomadism actually came after agri- 
culture; the domestication of animals which 
forms the basis of nomadic life took place under 
settled conditions. A better and more advanced 
theor}', developed by Hahn (1856-1928), depicts 
the evolution of the various primary occupations 
as follows: 



From our point of view, a classification of 
nongenetic order is of more significance. We shall 
make a primary distinction between a subsistence 
economy and a market economy; in many in- 
stances — ^but not in all — these terms are coinci- 
dent with natural and money economy or with 
primitive and advanced economy. The first ex- 
amples are drawn from animal husbandry to 
illustrate its very wide range. They also intro- 
duce the reader to a number of technical terms 
frequent in economic geography. 

Examples of Animal Husbandry 

The buffalo-hunting Indians of the North 
American plains and the caribou-hunting Eski- 
mos of northern Canada are outstanding ex- 
amples of hunting economy which never devel- 
oped bej'ond a primitive and subsistence stage. 
The caribou hunters migrate with the animals 
from their winter pasture in southerly forests to 
the summer feeding ground in the tundra. The 
animals are instinctively directed by the seasonal 
changes in nature; they are truly wildlife and 
the Eskimos who follow their migration some- 
wliat resemble packs of wolves. The term “ani- 
mal husbandry” cannot yet be applied at this 
stage. Gradually man gains control over wild 
animals, and with that there occurs a change in 
their nomenclature, e.g., from caribou to rein- 
deer. This stage is best represented by the tradi- 
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tional ■way of life of the Lapps in northern The best-known form of migratory animal hus- 
Scandinavia, though the past decades have -ndt- bandry is nomadism or nomadic migratory hus- 
nessed certain changes in it. It exemplifies the bandrj'. It is found primarily in those parts of 
transition from the prehusbandry to the bus- the middle latitudes ■where a broad zone separates 
bandry stage. Even if reindeer cannot in the true the desert from the originally forested humid 
sense of the ■word be called domesticated, they area, the semiarid steppe or grasslands; oeca- 
now supply milk in addition to meat, hides, etc. ' sionally true nomadism is also found as a migra- 
Outside the tropical areas ■wild animals have tion between high- and low-altitude pastures in 
to migrate seasonally from summer to winter well-watered regions. Nomadism is characteristic 
pastures over long distances. So do all domesti- of the Old World extending from the Atlantic 
eated animals wliieh graze the whole year round , through northern Africa and the Middle East 
on natural pastures. Their owners are compelled : into Central Asia. 

to follow these wanderings; hence the term “mi- ' Frequently nomadism is called a primitive 
gratory animal husbandry. ’ ’ form of human economy, with some truthTAinong 



Niemeyer, 1055 

24 • NOMADISM IN NORTH AFRICA. Legend: (1) ihoffs; (2) larger permanent settlements; (3) 
migratory pasturing between (b) fixed summer pastures and (o) winter pastures; (4) other types of 
migratory pasturing; (5) isohyet of 20 mm (0.79 inches); (6) isohyet of 100 mm (3.94 inches). 

(3) and (4) represent the type of nomadism described in the text. 
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called co;v rights, which arc sonicwliat similar to 
shares of the stock in a modern industrial or com- 
mercial enterprise. Even though the animals mi- 
grate in both the cases cited above, it would be 
quite ^^Tong to call them cither transhumance or 
nomadism; yet some authors have done so, and 
popularly the words “nomad” and "nomadism” 
have been applied to alpine migrations. 

The final steps along this line take us to various 
forms of animal husbandry in which livestock 
no longer migrate but remain on the farm all 
through the year. In middle latitudes this neces- 
sitates stabulation during the winter season and 
consequently the preparation of winter fodder, 
hay, or silage as well as feed cakes. In the tropics 
similar precautions maj" be taken in areas where 
the dry and wet season alternate, though it is a 
more common practice either to move cattle or 
to sell them before the dry season starts. 

Until the eighteenth century the animal density 
in all the farming regions of Western Europe was 
extremely low; crop land was reseiwed for the 
production of grains, and during the warm sea- 
son animals had to seek their food in nearby 
forests and on fallow crop land. An important 
step in modern scientific farming in Western 
Europe was taken when fodder production was 
incorporated into the crop rotation system and 
thereby the cattle not only were increased in 
numbers but were stabled so that the manure 
could be collected and later applied to the crop 
fields. The combination of crop and livestock 
farming has proved to be the right solution and, 
with the exception of a few highly specialized 
forms of agricultural production, is the most 
common ts’pe found in Western Europe. In the 
United States this combination is less widespread, 
since specialization is more prevalent. 

Finally, mention should also be made of some 
special cases which are not in accord with the 
systematic classification here employed. We have 
already referred to the Slasai people in East 
Africa, for whom animals form the basis of life 
though less for economic reasons than as symbols 
of wealth and an expression of social standing. 
India has the largest cattle population in the 
world, more than 150 million head or about 18 
percent of the world total ; it can scarcely be said, 
however, that they form an incorporated part of 


the farming .system. They find their food almost 
nnj'jvhorc, and tlic dung is used as fuel. Yet they 
consume a staggering amount of food, while 
their economic value is small ; except for the milk 
and ns beasts of burden they are hardly used at 
all. 

TILLING THE SOIL 

A number of cases discussed in the next few 
pages will be summarized later in Chapter G, 
“The Economic Geography of Agriculture.” The 
characteristics selected in each ca.se arc intended 
to bring out one specific point ; the present chap- 
ter should not be regarded ns a collection of case 
studies in regional economic geography. 

The Xcw TVorld; The United States 
FOUKD.VTIOKS 

Except for the areas of early British, Spanish, 
and French colonization, the larger part of the 
United Slates has been settled within the past 
one hundred and fifty years. A few Indian trails 
and later military roads are the only recognizable 
human elements from earlier days in the present 
landscape of this truly New World. All the rest 
is of more recent origin and therefore much less 
complicated than in the areas of older settlement. 
The landscape analysis is further facilitated by 
the existence of a wealth of historical documenta- 
tion ; in other parts of the world such documents 
are either scanty or entirely lacking, so as to 
preclude a clean picture of the beginnings of 
landscape development. Not only is this an out- 
standing characteri.stic of the American land- 
scape as such, but it also gives American land- 
scape studies a unique place in systematic 
geography through the specific methods that must 
be employed. 

The second characteristic is the fact that, in 
contrast to the earlier colonial period, later settle- 
ment was guided by definite social and economic 
principles. The farm as a one-familj' operational 
unit (the “homestead”) was the element of set- 
tlement. In accordance with a rectangular survey 
system and the principles expounded in the ordi- 
nances of 1785 and 1787, land was allotted to 
the settlers in the whole of the public domain. 
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the time of stabulation and the summer pastures 
at high altitudes. The pasturing season in the 
Alps, at least at the higher levels, lasts about 
three months, and for a few additional months 
the animals are able to graze on lower improved 
grasslands which also furnish hay for the winter. 
They are kept in the stables up to six months and 
fed with hay, and sometimes also with silage. The 
operational center of the individual farming unit 


is the valley farm. Frequently, at the peak of 
the pasturing season, hundreds of cattle which 
belong to a large number of different owners are 
pooled, and herdsmen are employed to look after 
them. This form of cooperative enterprise is 
regulated by centuries-old corporations which 
own alpine pastures, forests, etc.; in order to 
send cattle up to the high pastures one has to 
be a member of such a corporation or to own so- 
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called cow rights, which arc sonicwliat similar to 
shares of the stock in a modern industrial or com- 
mercial enterprise. Even though the animals jni- 
grate in both the cases cited above, it would be 
quite ^^Tong to call them cither transhumance or 
nomadism; yet some authors have done so, and 
popularly the words “nomad” and "nomadism” 
have been applied to alpine migrations. 

The final steps along this line take us to various 
forms of animal husbandry in which livestock 
no longer migrate but remain on the farm all 
through the year. In middle latitudes this neces- 
sitates stabulation during the winter season and 
consequently the preparation of winter fodder, 
hay, or silage as well as feed cakes. In the tropics 
similar precautions may be taken in areas where 
the drj’ and wet season alternate, though it is a 
more common practice either to move cattle or 
to sell them before the dry season starts. 

Until the eighteenth century the animal density 
in all the farming regions of Western Europe was 
extremely low; crop land was reseiwed for the 
production of grains, and during the warm sea- 
son animals had to seek their food in nearby 
forests and on fallow crop land. An important 
step in modern scientific farming in Western 
Europe was taken when fodder production was 
incorporated into the crop rotation system and 
thereby the cattle not only were increased in 
numbers but were stabled so that the manure 
could be collected and later applied to the crop 
fields. The combination of crop and livestock 
farming has proved to be the right solution and, 
with the exception of a few highly specialized 
forms of agricultural production, is the most 
common t 5 ’pe found in Western Europe. In the 
United States this combination is less widespread, 
since specialization is more prevalent. 

Finally, mention should also be made of some 
special cases which are not in accord with the 
systematic classification here employed. We have 
already referred to the JIasai people in East 
Africa, for whom animals form the basis of life 
though less for economic reasons than as sj-mbols 
of wealth and an expression of social standing. 
India has the largest cattle population in the 
world, more than 150 million head or about 18 
percent of the world total ; it can scarcely be said, 
however, that they form an incorporated part of 


the farming .sy.stcm. They find their food almost 
nnjuvherc, and the dung is used as fuel. Yet they 
consume a staggering amount of food, while 
their economic value is small ; except for the milk 
and as beasts of burden they are hardly used at 
all. 

TILLING THE SOIL 

A number of cases discussed in the next few 
pages will be summarized later in Chapter G, 
“The Economic Geography of Agriculture.” The 
characteristics selected in each ca.se arc intended 
to bring out one specific point ; the present chap- 
ter should not be regarded as a collection of case 
studies in regional economic geography. 

The -Veto TVorM: The Uniicd States 
foukd.vtions 

Except for the areas of early British, Spanish, 
and French colonization, the larger part of the 
United States has been settled within the past 
one hundred and fifty years. A few Indian trails 
and later military roads are the only recognizable 
human elements from earlier days in the present 
landscape of this truly New World. All the rest 
is of more recent origin and therefore much less 
complicated than in the areas of older settlement. 
The landscape analysis is further facilitated by 
the existence of a wealth of historical documenta- 
tion ; in other parts of the world such documents 
are either scanty or entirely lacking, so as to 
preclude a clean picture of the beginnings of 
landscape development. Not only is this an out- 
standing characteri.stie of the American land- 
scape as such, but it also gives American land- 
scape studies a unique place in systematic 
geography through the specific methods that must 
be employed. 

The second characteristic is the fact that, in 
contrast to the earlier colonial period, later settle- 
ment was guided by definite social and economic 
principles. The farm as a one-familj' operational 
unit (the “homestead”) was the element of set- 
tlement. In accordance with a rectangular survey 
system and the principles expounded in the ordi- 
nances of 1785 and 1787, land was allotted to 
the settlers in the whole of the public domain. 
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The area thus involved in the original survey and 
allotment covered most of the United States "west 
of the Appalachians; the public domain com- 
prised originally about 75 percent of the aggre- 
gate territory. The system was applied through- 
out regardless of the nature of the land. 

Among the most conspicuous results were the 
checkerboard pattern of fields and lines of com- 
munications, defined by the section lines running 
in the cardinal directions, and the dispersed tj-pe 
of settlement. Unlike its Spanish counterpart, 
American settlement proceeded on the basis of 
farming families; the founding of urban com- 
munities was not its prime objective. At first 
only the part of the land granted to each family 
as homestead was cleared of the forest to be put 
into agricultural use ; as time went by, the land 
gradually filled up with an expansion of agricul- 
ture, but the typical pattern of settlements and 
fields persisted. 

Agglomerated settlements functioning as ad- 
ministrative and trading centers for the sur- 
rounding farm areas appeared wherever they 
became a necessity. In early times the nonagri- 
oultural population was small ; onl}’ a few build- 
ings existed, housing such typical functional 
centers as postoffice and general store. They 
formed the nucleus of many small and medium- 
sized towns that emerged as secondary and terti- 
ary occupations became more important. 

The third most important characteristic is the 
fact that aU or most of these farms, after a short 
initial stage of settlement, found themselves 
served hy a growing system of transportation 
lines. This connected them with large centers of 
distribution and rapidly expanding markets and 
brought all within a single economic imit, finally 
encompassing the entire United States from the 
Pacific to the Atlantic. Generally each farm in 
its pioneer stage had to concentrate on sub- 
sistence crops. There followed products which 
could withstand long transportation; this ex- 
plains the preference for wheat and other grains 
or their liquid form, whiskey. The wheat-produc- 
ing belt moved westward behind the frontier. The 
arrival of the railroad considerably shortened 
the time of transportation and permitted the de- 
velopment of regional specialization m produc- 
tion in accordance with natural endowment and 


economic opportunity. In the Interior Plains the 
total of these factors varied only slightly over 
some distance, and consequently all farmers 
witliin a relativelj' extensive area found their 
optimum of production along similar lines. Only 
over very large distances did such physical fac- 
tors as temperature or precipitation vary suf- 
ficiently to induce a change in the direction of 
production. Distance from markets became less 
important as means improved for shipping per- 
ishable products, such as milk and meat. Further- 
more, the freight-rate structure could be rigged 
in such a way that long hauls cost the farmer no 
more than short ones. 

The three factors mentioned above have given 
rise to a number of characteristics in American 
agriculture which are not found elsewhere. A 
high degree of specialization in one or a group of 
marketable products has made it possible to clas- 
sify American farms primarily according to pro- 
duction specialty. Subsistence farming is negli- 
gible and confined to very remote districts. Even 
general or mixed farming" makes up less than 
10 percent of all the commercial farms. All the 
rest are specialized, i.e., more than half of the 
total value of production is derived from prod- 
ucts of a particular kind, such as grains, poffitry, 
fruits and nuts, cotton. This feature makes it 
possible to distinguish between different “tjT)es 
of farming areas” on the basis of crop and live- 
stock specialization. 

Site and locational factors being nearly equal 
over a large area, only the individualitj' of the 
farmer himself seems to be able to produce some 
degree of differentiation within any type of farm- 
ing area. Since many of the American farmers 
or their immediate forefathers were foreign-born, 
traces of their diverse background — cultural, 
technical, racial, etc. — are still recognizable ; but 
on the whole it is amazing how thoroughly such 
differences have been wiped out in rural areas 
and especially in the frontier zone. The most 
traditional groups have been religious ones, like 
the Pennsylvania Dutch, whose farms are recog- 
nizable wherever they settled. Generally it is 
very difficult to discern individual racial and 
cultural heritages in the settlement pattern or 
house forms. On the other hand, specialization 
in production based oh the farmer’s background 
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USDA. ■Wetver 1954, and Pnmty 1951 


27 • AGRICULTURAL REGIONS of the United States. Legend: (1) Area where the average value 
of land and buildings is very high. (2) Boundaries of agricultura! regions, i.e.. A, Gulf Coast and 
Florida — fruits, vegetables, special crops, as well as general farming; B, permanent and seasonal 
pasturing; C, wheat farming; D, predominantly gross and hoy— dairy belt; E, corn belt; F, general 
farming and tobacco; G, cotton belt; H, Pacific area — intensive agriculture and specialized farm- 
ing; /, dry farming and irrigation in Utah. (3) Boundary between East and West based on the 
average size of the form unit of opproximately 1,000 ocres. (4) Direction of the postwar expansion 
of wheat farming. (5) Areas where a considerable increase in corn production occurred during 
the decade 1939—1949. (6) The same, for soya production. (7) Major centers of cotton production 
within the cotton belt with more than 8.5 percent of the cropland planted in cotton. 


is more frequently found, like the cheese in- 
dustrj’ of the Swiss in Wisconsin or the vine- 
yards operated by Italians in California. 

All this has resulted in a broad zonation of 
agriculture controlled primarily by physical fac- 
tors such as climate and topography and second- 
arily by human factors — for example, the rela- 
tion to urban agglomerations. 


EVOLUTION 

American agriculture is one of the most 
rapidly changing. Earlier remarks about the 
farmer and his traditional inclinations are only 
partially true in the United States, for there are 
no well-established traditions rooted in a long 
history, and accumulated experience weighs less 
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than elsewhere. In many instances the farmer 
never reached the stage beyond that of feeling 
his ground and gaining experience. A classical 
example is the advance of agriculture into the 
grasslands of the Plains. The American pioneer’s 
experience of agricultural colonization had been 
gained through the clearing of forests in the 
humid East. Before the vast expanses of the 
Prairies with their unknown qualities the fron- 
tier halted, and the land that lay ahead of the 
settlers was first used as open range and later 
for cattle ranching. Agriculture extended into 
the Plains hesitatingly and not before the late 
1870 ’s; in the outer fringes it became possible 
only after the new technique of dry-farming 
came in. In dr 3 ^-farming the crop fields lie fal- 
low for one j^ear to allow restoration of the 
moisture in the soil and subsoil. Agriculture was 
also probing possibilities at the northern fron- 
tier, often with unsuccessful outcomes based on 
economic reasons. The agriculturally used area 
has therefore changed a great deal in the past; 
not only has there been a general process of 
expansion during settlement, but also one of 
adjustment to physical and economic conditions 
often accompanied bj' contraction. 

One of the best-lmown changes in physical 
conditions is soil erosion ensuing upon the re- 
moval of the natural vegetation cover. Running 
water destroyed the topsoil, especially where 
corn or cotton left relatively large surface areas 
uncovered; grass or grain crops offer a better 
protection. Gully and sheet erosion by water, and 
wind erosion in the drier parts of the Plains, 
have put much agricultural land out of produc- 
tion. 

Among the economic factors, the most influ- 
ential is the price behavior of agricultural prod- 
ucts. For example, whenever the price of wheat 
rose, grain farming in the Plains expanded while 
ranching retracted. This was the situation during 
the First World War and for some time there- 
after, and the same thing happened again during 
the Second World War. In both periods the 
expansion went past the boundary beyond which 
wheat farming was no longer physically reliable ; 
when the humid years were followed by the dry 
ones, grain farming broke down. In the early 
1930 ’s, when this happened for the first time. 


American agriculture was still relatively unpro- 
tected, and drought brought financial disaster. 
Today the protective measures by the govern- 
ment are such that the impact of natural and 
economic factors of an adverse nature are mini- 
mized. 

Interesting as they are in themselves, these ex- 
amples should be viewed in the present context as 
an expression of a continuing process of adjust- 
ing agriculture to the framework within which it 
operates. This is the usual process in a country 
where settlement started only a few generations 
ago. In addition to these adaptations there are, 
however, certain trends of a more constant na- 
ture to be observed. 

American agriculture even in its infant stages 
was put at a disadvantage by the high cost of 
labor, though this was offset by the cheapness 
of land. We have already spoken of how yields 
and efficiency are related to man-hours, why 
agriculture had to be mechanized, etc. A few 
astounding results of that situation are the fol- 
lowing: while the past half-century has wit- 
nessed a very slight increase in the amount of 
farm land, the number of farms, which remained 



Raper 195?, and U.S. DepU of Commerce and U.S. Dept of Agriculture, 1952 

28 • DEVELOPMENT OF FARM PRODUCTION in the United 
States, The following characteristics are compered in terms 
of index numbers (index; 1935-1939= 100); (1) Farm pro- 
duction in volume available for ultimate human consump- 
tion. (2) Per acre production of all crops. (3) Output per man- 
hour. (4) Labor required on the farm in man-hours. (5) Total 
crop land. 
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practically stationary until 1940, has since de- 
clined rather abruptly. The implication is that 
the size of the indiwdual operating unit has 
gro'wn ; actually the medium-sized farms de- 
creased in number, whereas both the very small 
(under 3 acres, mostly part-time farming) and 
the large (over 260 acres) farms increased. There 
has been a decided shift of emphasis from crop 
to livestock farming since about 1930, measured 
in cash returns. On the whole the value of agri- 
cultural products has greatly increased, hut so 
have the expenditures, both capital and opera- 
tional. In other words, American agriculture has 
become much more intensive than before, with 
more universal application of fertilizer and the 
results of scientific research (genetics and in- 
secticides, to name hut two) as well as increased 
capital investments. The result has been much 
larger yields per acre as well as per man-hour, 
though no consistent trend is observable in net 
profits, which fluctuate from year to year. 

American agriculture has been so much in- 


tensified and so successfully operated that a 
major problem today is surplus production. 
Changed eating habits have added to this prob- 
lem ; since 1910 the consumption of potatoes has 
steadily declined to about 50 percent, and grain 
products to 70, while fruits, vegetables, eggs, 
and milk products rose to 125 and 150. The con- 
sumption of meat has shown minor fluctuations 
with economic conditions but remains fairly 
stable. In order to help the farmer, surplus 
products are bought up by the government (Com- 
modity Credit Corporation). Technical improve- 
ments and price policies have contributed to in- 
creasing stores of all major produets. In the ease 
of wheat the increase was fivefold in the fifties 
and the stored grain represented about one an- 
nual haiwest at the end of the period! 

THE SOUTH: A DIFFERENT STORY 

Little of what has been stated so far applies to 
the South; its story is altogether different. The 
South is the single major region where economic 



HcnuftwcA der Klimaldlosie and official data 

2P ' MAJOR CLIMATIC CHARACTERISTICS in micLdle lalifudes. The diagram on the right illus- 
trates the characteristic annual temperature curve together with (a) the frost-free season and 
(b) the vegetation period. No absolute values of temperature are given since the periods a and 
b may be defined in different ways. The vegetation period is frequently defined as the period 
during which the temperoture curve Ires above 40® F. The map depicts the average number of 
frost-free days in the United States: (1) more than 220 days; (2) 140-220 days; (3) 90-140 days; 

(4) less than 90 days. 
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regionalization proceeded in another direction. 

Tlie early colonies in the South enjoyed not 
only the benefits of an unglaciated topography, 
better soils, and a milder climate as compared 
with New England, but also the possibility of 
bilateral exchange of commodities with England 
following the prevailing economic principles of 
the colonial period, i.e., raw materials and agri- 
cultural products traded for manufactured 
goods. From the beginning, agriculture was the 
dominant occupation in the South and the pos- 
session of the means of agricultural production 
stood for prestige and wealth. Tobacco was the 
first major crop and has since remained char- 
acteristic of the area occupied at the time, i.e., 
^Maryland, Virginia, parts of the Carolinas, and 
Kentucky. Land was plentiful, but agricultural 
workers were scarce; the most important source 
was the indentured servants brought over from 
the Old Country. Operational units were gen- 
erally quite large, agricultural management was 
much more in accordance with the feudal con- 
cepts of contemporary Europe than with the 
group settlements in New England or the later 
family farming in the public domain across the 
Appalachians. 

The first big change came about when cotton 
began to replace tobacco as the major crop. It 
was directly caused by tlie invention of the cot- 
ton gin in the year 1793 and the concurrent de- 
velopment of a market for raw cotton in the 
English textile industry, later followed by other 
countries in Europe as well as by the United 
States. Production of cotton led to a rapid west- 
ward expansion of the agriculturally used area 
and the center of cotton production, first to the 
Piedmont of the Appalachians, then to the Black 
Belt of Alabama and the ^Mississippi Delta, and 
finally to Texas, Arkansas, and beyond. Land, 
the prime ingredient of agriculture, was easily 
and cheaply acquired ; it did not pay to invest 
heavily in land, and consequently land was 
wasted. Behind the advancing cotton frontier 
and after a flourishing period of lucrative cotton 
farming one saw impoverished soils, decaying 
farm buildings, and people without means or 
hope for the future. The major portion of capital 
invested in cotton growing was represented by 
the labor force. For the cotton growers, slavery 


proved to he the most economic form of working 
contract; the worker, under this contract, was 
bound to his master for good and could be moved 
together with other equipment again and again 
westward to areas of new and untouched soils. 
The high cost of slaves, the maintenance of them 
as well as of their families, the expenditures 
which todaj^ would he summarized as social se- 
curities and insurance, etc. — all this and more 
was compensated by the impossibility of securing 
an adequate labor force in any other way. Within 
eighty years following 1790 the number of Negro 
slaves increased from 700,000 to about 4,000,000. 
The size of operating units grew, and the large 
plantation came to be the t 3 'pical form of settle- 
ment throughout the South. 

The economic historical geography of the 
Southern States would be an interesting topic 
for a student of modern colonialism and of un- 
derdeveloped countries. In a waj’’ the South be- 
came almost a colonial area situated within the 
mother country-. In the first place the function 
of the South was to supply the industrialized 
areas with the much needed raw material, cotton. 
The profits gained by these Southern States came 
exclusively from growing and handling cotton 
up to the point where it was ready to be shipped 
off bj' water ; the profits made thereafter through 
shipping, manufacturing, and marketing were 
none of their concern. What emerged was the 
concentration of wealth in a handful of people 
and a generallj' underdeveloped status of the 
region as a whole. 

The period of Reconstruction after the Civil 
War gave rise to an entirely different agricul- 
tural structure. Cotton remained the major crop. 
The role of the South as a supplier of raw ma- 
terials did not change, nor was the land taken 
away from its owners. But the workers, who had 
been their most important asset, were liberated. 
Having no land of their own, these ex-slaves had 
to enter into a new w^orking contract with the 
landowmers, most of them as sharecroppers and 
some as tenants. The plantation remained as a 
unit of propertj", but operationallj' it was split 
up into nianj’’ small units. The former serv'ants’ 
quarters were replaced by numerous dispersed 
and poor huts. Centrallj'^ directed efficient farm 
operations of former daj’s were supplanted by 
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30 * PATTERN OF SETTLEMENTS in the southern United States in the ante- ond post-bellum 
periods. The change in the pattern of settlements is exemplified by the 2,000-acre Barrow Planta- 
tion in Oglethorpe County, Georgia, in 1860 and 1881. See the text for further explanation. 


inefficient “one mule” nnits. Seed deterioration 
became a major problem. Most important, hotv- 
ever, was the prevailing economic aim to satisfy 
urgent short-term needs resulting from borrow- 
ing money on exorbitant terms rather than act- 
ing on a long-term basis as before. 

MTiile the South continued to be a cotton- 
farming area, the formal as well as the func- 
tional structure of the landscape altered con- 
siderably, mamly for the worse, because the 
problems related to the post-bellum reconstruc- 
tion, and especially to agrarian reform, were 
only imperfectly understood. The general state 
of underdevelopment was the first major prob- 
lem of the South; the second was agrarian re- 


form. In the case of the South there was ample 
time available for the reform to take efiect 
through evolution. Over the decades following 
the Civil "War agricultural production became 
gradually diversified. Livestock and fodder crops 
were introduced into the former monoculture. 
The previously closed Cotton Belt broke up into 
indh-idual areas and the reign of King Cotton 
came to an end. Industrialization appeared in 
earnest around 1910 ; it proceeded slowly at first, 
but at an accelerated pace after 1930. The South 
may be regarded as an imderdeveloped area of 
the world which had time to change through 
evolution; today, in other parts of the world, 
the time factor has become so pressing that the 
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teclinique of agrarian reform lias had to be 
elaborated to prevent drastic turnovers through 
revolution. 

The Old 'World 

•WESTERN EUROPE 

The story of Old World land use presents a 
sharp contrast ivith the story in the Ne-w World. 
The differences are those bet-sveen a ne'wly settled 
area and an area that has been under settlement 
for a much longer time. 

The cultural landscape in Europe dates hack 
to prehistoric origins, llany present patterns of 
settlements and main arteries of communication, 
for example, are traceable to a past of -which no 
■written records exist. Even historical periods are 
very often devoid of documentary evidence. 
Consequently there is close cooperation between 
geographers and archeologists in Europe and the 
u’orking methods are on the whole quite different 
from those in the United States. Perhaps more 
important is the prevalence of the historical ap- 
proach among geographers. Contemporary geo- 
graphical conditions can only be fully under- 
stood and explained by tracing back the com- 
ponents of landscape through time to their 
origins. 

The European cultural landscape is not only 
complex but also very heterogeneous. Western 
Europe embraces a wide variety of climates, and 
hence of natural vegetation and soils, which 
range from the Jlediterranean through the 
middle-latitudes west coast to the Arctic type. 
Thus far there is basically no difference from 
the United States. However, upon this diversified 
natural groundwork a multitude of different cul- 
tural imits grew up side by side; most of them 
attained in time some sort of political cohesion, 
each solving the problems of agriculture under 
its ovii political and economic system. Only dur- 
ing the height of the Roman Empire did there 
exist a unified administration and civilization 
for the greater part of Europe; traces of that 
period are still recognizable in the rectangular 
field pattern of the Roman centuriation and also 
in the street pattern of the most ancient part of 
many European towns. It is therefore exceed- 


ingly^ difficult to make generalized statements 
on the cultural landscapes of Europe, because 
the foundations as weU as the later processes 
of evolution vary' a great deal from region to 
region and from country' to country. 

European agriculture did not grow up under 
a single unified economic sy'stem of a continental 
extent. With a few exceptions, there had always 
been a very close relationship between the pro- 
ducers and the nearby' consumers until recently. 
In earlier day's transportation costs for agricul- 
tural products were prohibitive. In consequence 
nonagricultural people had to see to it that aU 
their necessities, grains being the most important, 
were produced within a small radius; this ap- 
plies to the cities, monasteries and convents, no- 
bility, etc., who were in possession of land and 
people and directed agricultural production in 
order to guarantee self-sufficiency'. Latei', the 
modern state followed more or less the same 
principle within its own national boundaries. 

The initial stages of land occupancy and subse- 
quent intensification of agriculture date back to 
very early times in European development. In 
the Jliddle Ages the forests of Europe were al- 
ready greatly reduced. Primitive forms of grass- 
cropfield rotation were replaced by’ a two- or 
three-field system with intermittent fallow even 
earlier. The three-field system was found in the 
more northern and centrals parts, while the two- 
field sy’stem characterized the South of France 
and the Jlediterranean lands, in response to the 
different natural conditions. The next step to- 
ward intensification consisted in eliminating the 
fallow and thus increasing the harvested area 
by at least by one-third. This was achieved in the 
course of the seventeenth and eighteenth cen- 
turies, and first in England; this country was 
at that time the most advanced in the science of 
agriculture, as later in industry. A scientific 
system of crop rotation established in England 
not only eliminated the fallow but also provided 
the necessary feeds for animals; this made it 
possible to abandon the old system of pasturing 
in forests and on fallow fields, to take better 
care of the animals, and to collect and to utilize 
the natural manure. These were the beginnings 
of modern scientific agriculture. They have per- 
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sisted ever since, and continued improvements 
have given rise to a very intensified form of 
agriculture which boasts some of the highest 
j'ields per acre in the world. 

Another evolutionary aspect of European agri- 
culture is the constant adjustment of its formal 
structure to current needs. Individual farms and 
settlements and their distributional pattern may 
have been in harmony with the way of life in the 
remote past. However, agricultural production 
concentrated more and more on animal hus- 
bandrv, to take one example, instead of on grains 
as it once had. Consequently certain farm build- 
ings became obsolete and had to be remodeled. 
Similarly, fields had to be rearranged to permit 
mechanized work and to fit into the new forms 
of operations. This has been a major problem 
in every European country, and most of them 
have taken the necessary steps toward redis- 
tributing farm land and reorganizing farming 
settlements. 

In England a significant change of that kuid 
occurred as early as the sixteenth and seven- 
teenth centuries, when the original village tjiie 
of settlements with open fields was gradually 
replaced by compact private holdings and their 
enclosures. Through such changes, agriculture 
was able to achieve greater jdelds per acre, 
which was a major motive in carrying out the 
so-called enclosure movement. 

Relatively early change in the agrarian struc- 
ture was also observed in the countries of north- 
ern Europe. The oustanding example is perhaps 
Denmark, where the old village tj-pe of settle- 
ments gave wav to dispersed farmsteads, and 
compound farms were created by rearrangement 
of landed properties during the seventeenth and 
eighteenth centuries. In Sweden such a change- 
over was accomplished in two steps, (a) the 
revision of property rights {sforskiftc) in the 
eighteenth century and (h) changes in the settle- 
ment pattern as in Denmark in 1830-18S0 (lapa- 
skiftc). In most other countries, however, similar 
projects were not undertaken until the end of 
the eighteenth century. In the middle of the 
twentieth century agrarian reforms of that land 
were going on in all European countries. Some 
countries like Ireland and Denmark have practi- 
callv carried it through ; others have hardly be- 


gun. To the latter group belong all the Slediter- 
ranean countries (Spain, Italy, and Greece) 
where an agregate of 50 million acres of farm 
land are badly in need of reconstruction along 
the lines mentioned above. 

Redistribution of farm land thus far discussed 
does not involve redistribution of wealth. Upon 
the completion of the project, each farmer will 
be the owner of land the total value and size 
of which are about the same as before but which 
consists of plots more conveniently grouped in 
view of modem production systems. Quite dif- 
ferent from this is the problem of landowner- 
ship and, implicitly, the size of operational units 
which we encounter in many European countries. 

As in the United States, most parts of Europe 
have a farming population who operate family- 
sized farms with additional hired hands and an 
increasing degree of mechanization. In most 
countries there is also a tendency toward an 
increased size of the farm in view of the new pos- 
sibilities offered by modern production methods. 
The development has not yet gone quite as far 
and productivity in relation to farming popula- 
tion or man-hours is not yet as high as in the 
United States. Various reasons account for this ; 
one is the belief that the existence of a large 
farm population and hence an intensively culti- 
vated land consisting of medium-sized opera- 
tional units has demographic and political ad- 
vantages. Other causes are to be sought in the 
more traditional inclinations of farmers. Even a 
tenant farmer enjoys great independence in 
making his decisions, and his life is on the whole 
not very different from that of an owner-oper- 
ator. 

In southern Europe, however, another problem 
appears, namely, large landholdings with absen- 
tee landlords on the one hand and landle.ss farm 
workers on the other. Coupled with overpopula- 
tion and lack of industrialization, this tj’pc of 
landovmersliip has largely been the eausc of gen- 
eral baekwardness and an extremely low level 
of material life .such as occur in southern Italy — 
the so-called mezzogiorno — and in southern 
Spain. Large properties are seldom operated as 
unified production units; the prevalent forms 
are. as in the post-bellum period in the South 
of the United States, share cropping and tenancy, 
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frequently on a fifty-fifty basis (called mezzadria 
in Italy). Farming is extensive; yields are low 
in relation to land and labor. Farmers are not 
capable of obtaining the necessary capital for 
bettering their operations and landlords are only 
in exceptional cases interested in overall im- 
provement. In these areas state intervention be- 
came a social and political necessity and we find 
that the most progressive plans for land redis- 
tribution were formulated. The foremost of them 
is in Italy. There mnch land has been expropri- 
ated and sold to farmers, who in this way become 
owner-operators, paying off their interest in cash 
as the years go by. 

A very important change, which was to a 
large degree revolutionary in nature, occurred 
in the wake of the French Revolution. In most 
countries of continental Europe the farmer had 
been a servile subject of a mundane or an ec- 
clesiastical landlord. He had been told what to 
produce and paid his rent in kind. Farming op- 


erations had been generally regulated down to 
the minutest details within a village community. 
Following the ideals of equality, liberty, fra- 
ternity, his position underwent a radical change. 
His obligations toward the landowner were capi- 
talized in terms of monej' and his rent was there- 
after paid in cash; he was free to choose the 
mode of production which he considered the most 
profitable. The agricultural landscape was modi- 
fied little by little, finally to appear very differ- 
ent from what it had been. Uniform grain fields 
in former times, where indindual property lines 
had been concealed through common field opera- 
tions of compulsor3' nature, assumed a new look. 
Indi-vidual farmers foUowed their own crop- 
rotation schemes, and soon a bewildering mosaic 
of crop fields came to emphasize individual prop- 
erty rights and the new order. Lanes had to be 
built through fields to reach each plot at any 
time, and property units needed to be rearranged 
in such a way that efiSeient field work was possi- 
ble. This naturally involved a heavy capital 
investment, but it was compensated by a greater 
freedom of action and the possibility of saving 
and accumulating monej*. In times of decreasing 
value of currency — and devaluation has been al- 
most continuous in all countries concerned, to a 
certain degree — the farmer who can pay his rent 
in cash is of course much better off than the one 
who has to pay it in kind. 

Even if this last development may be called 
revolutionary, it applies only to the legal situa- 
tion. Changes in the landscape came slowly. 
There are stOl certain areas in central Europe 
where farmers have found it more profitable to 
put up with some of the age-old restrictions 
than to change the formal structure of the 
agrarian landscape, change which would involve 
too heavy expenditures. 

The most distinctive change during the last 
century was the replacement of small self-suf- 
ficient regional groups by larger national units 
and a growing dependence on extra-European 
supplies of food. Regional specialization in agri- 
culture came about within the national economic 
areas and to a limited degree on a continental 
scale. For example, the Netherlands became fa- 
mous as a supplier of potatoes and vegetables 
and Denmark of eggs, bacon, and dairy products. 
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The Mediterranean countries ship early vegeta- 
bles and citrus fruits as well as wine to the 
north. Switzerland is known for her cheese ex- 
ports. Still, each country is trying to produce a 
maximum of basic foodstuffs within its own do- 
main for emergencies. European countries are 
high-cost producers and must protect their agri- 
culture by tariffs, government subsidies, etc. 
Enormous differences exist in this respect from 
one country to another, and the project of a 
common market for agricultural products for 
the whole of Western Europe is therefore diffi- 
cult to achieve. 

Despite the intensity and the resulting high 
yields, Europe is the single largest deficit area as 
regards foodstuffs and consequently the greatest 
buyer of practically every agricultural product. 
Western Europe takes 40 percent of all wheat 
imports of the world and 75 percent of the butter 
imports, to name just two examples. This is but 
another aspect of the basic difference between the 
Old and the New World. 

EASTERN EUROPE AND USSR 

Some regions in Eastern Europe have long 
been settled; problems there were similar, in 
principle, to those discussed in the foregoing 
section. Other regions have been settled recently 
and are therefore more comparable in certain 
respects to North America. Such settlement was 
already actively going on in tsarist days; it has 
been even more vigorously pursued under the 
Soviet regime, moving in every direction — north- 
ward into the forests, eastward into eastern Si- 
beria and the Far East, and southward into the 
steppe and desert country. The importance of 
the guiding principles (free enterprise and pri- 
vate captial, farm and family, etc.) has been 
stressed in the discussion of the United States. 
In the USSR the political factor plays an even 
greater role. It applies not only to newly settled 
areas but even more to the parts settled before 
the Revolution. There problems of the kind which 
have been dealt with in the preceding section 
found their solution not through evolutionary 
procedures, but by the Revolution with which 
the Soviet regime came into being and through 
the revolutionarj' changes that have ever since 
been made. 


In this development the question of land 
ownership occupied a central position. Prior to 
the Revolution slightly less than one-half of the 
total farm land was in the hands of large land- 
owners. The Revolution put an end to every tj^je 
of private ownership of land, and as the first 
step, the expropriated land was handed over to 
the farm workers (or actual farmers) with the 
right to use it. The average size of an operating 
unit was then about 11 acres. Collectivization of 
these small imits into larger ones began in 1928, 
when the First Five Year Plan took effect, and 
was completed before the Second World War. A 
new form of large farms came into being; they 
were not large holdings in the pre-Revolutionary 
sense, since all the land belonged to the people, 
but rather, large operational units which per- 
mitted more effieient methods of production and 
assured a larger surplus of products to suppl 3 ' 
the growing proletarian population, i.e., the in- 
dustrial and urban centers. 

Two types of such operational units should be 
distinguished : the collectivized farms (Jtolkhozy) 
with an average size of 1200 acres, and the state- 
operated farms {sovkhozy) larger than 6500 
acres. The collectivizing process from small to 
large imits has thus gone further in the USSR 
than anjnvhere else. The advantages of this sys- 
tem become apparent especiallj' where mecha- 
nized farming is feasible and profitable as, for 
example, in the production of grains and cotton. 
Collectivization did away with manj' aspects of 
the previous formal structure of the agrarian 
landscape ; it also destroj'ed the traditional tj-pe 
of farmers, replacing them with agricultural 
workers with fixed wages. 

The success of this development can be meas- 
ured either against the preexistent situation in 
tsarist Russia or the situation in another area 
of similar magnitude and with comparable natu- 
ral conditions. If a comparison is made between 
the USSR and the United States, the index num- 
bers (US = 100) of total population, arable land 
and land under tree crops, as well as permanent 
meadows and pastures, are somewhat higher for 
the USSR, i.e., 118, 118, and 144, respectivel.v. 
In both countries the combined area in grains 
(wheat, rj'e, barlej’, oats, corn, millets, and rice) 
occupies the largest portion of the arable land. 
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33 • ZONES OF AGRICULTURAL LAND UTILIZATION in ihe USSR. The map was compiled from 
the information contained in an article by V. P, Sotnikov ("Farming Problems in the Zones of the 
USSR and the Tasks of Soviet Geographers/' Soviet Geography, 1960). Legend: (1) grains; (2) 
intensive livestock farming; (3) livestock and animol husbandry in general; (4) truck farming; (5) 
root crops and others, mainly potatoes; (6) fiber plants — cotton, flax, etc.; (7) oil plants — soya, 
sunflower, etc.; (8) limit of agricultural belt, which gives way to forests, deserts, and mountains; 
(9) northern limit of forested area. Agriculturally unused lands (forests, tundra, deserts, and 
mountains) are shown in white. 


namely, 42 percent in the United States and 52 
percent in the USSR. So far one sees no signifi- 
cant differences between the two. However, per 
acre yields for all the grains mentioned are with- 
out exception higher in the United States, with 
the largest difference in the case of com, for 
which the average yields ye a bout 2.5 times that 
of the USSR. Output ^.pe^agficSlsral worker 
is also very much higher^ States. 

The agricultural nppulation of the“feitM States 

7/.y ' 


is only one-third that of the USSR, or 16 percent 
of the total population, as against 46 percent for 
the USSR. (These figures are quoted from the 
FAO Statistical YeariooTc for the year 1959.) 

Such a comparison may he misleading, as it 
leaves out two important factors to he taken into 
account. One is the significance of historical de- 
velopment; in contrast to the pre-Revolutionary 
days, agriculture in USSR has since made eny- 
mous strides, both in its areal extent and m- 



THE USE OF THE LAND 


61 


tensity. The other is a set of natural factors that 
can he altered hy man hardly at all or only 
slowly. 

The alignment of the major natural regions 
(forests, prairies or steppe, deserts, mountains, 
and plains) is quite different in the USSE than 
in the United States even if the two countries 
show certain similarities. The main grain-farm- 
ing zone occupies the borderland between grass- 
lands and forests, stretching eastward from 
Ukraine through southern Eussia into Siberia. 
Especially in the more humid western section 
the combination of grains with sugar beets on 
dark grassland soils represents one of the most 
favorable forms of agriculture. Decidedly less 
advantageous are the natural conditions for the 
growing of corn; nothing comparable to the 
combination of high humiditj’’ and a dependable 
supply of moisture, high temperatures, and good 
soils that is found in the North American Com 
Belt is available, and the production of corn has 
become one of the weakest sectors of the Soviet 
agriculture in recent years. The above-mentioned 
grain-farming zone approximates also the dis- 
tribution of sunflowers, an oilseed plant of pri- 
mary importance in the USSE. In the originally 
forested northern parts, hardier grains are grown 
and, among other important products, flax and 
linseed. Cotton is a product of irrigation culture 
in the Asian part of the USSR and in Trans- 
caucasia. 

The recent trend in various sectors of agri- 
cultural production can be summarized as fol- 
lows: (a) a greater emphasis placed upon all 
crops other than grains, especially industrial 
crops, and (6) a growing concern in every form 
of animal husbandry. This reflects the increasing 
importance of manufacturing and improved nu- 
tritional conditions. 

An interesting case is presented by the agrar- 
ian changes that occurred in the countries of 
Eastern Europe. They had before the Commu- 
nist regime essentially the same agrogeographical 
characteristics as Western Europe. In most cases 
the example set by the USSR has been followed 
by the new regime, i.e., first, the disposal of large 
landholdings and creation of small farming 
units, and secondly, the collectivization of these 


into large units operating within the framework 
of planned economy. 

Difficulties seem to be considerable, and under- 
standably so. The formal structure of the agrar- 
ian landscape is too firmly established to be 
done away with by changing the political and 
social order. In a way history repeats itself, if 
we remember what has been said in the preced- 
ing section about the changes following the 
French Revolution. In addition the social order 
and especially the position of the farmer therein 
were quite different in the Eastern European 
eoimtries than in Russia ; he was, like his neigh- 
bors on the other side of the Iron Curtain, an 
independent operator or at least one with a large 
stake in profitable operations. It is therefore not 
surprising that the agrarian reforms in these 
countries are on the whole proceeding rather 
slowly and can only be achieved against strong 
opposing forces. 

The East: Japan, China, India 

If the New World, the Old World, and the 
East are viewed from the standpoint of agri- 
cultural geography, just about the entire spec- 
trum of possibilities is encompassed. At the one 
end we find the United States with an extremely 
fortunate man-land ratio, a favorable set of 
natural factors, and a young agrarian landscape. 
Western Europe holds an intermediate position, 
while the East is at the other end, less favored 



A 

B 

c 

D 

E 

United States 
West-Central 

465 

24.4 

178 

12.4 

2.6 

Europe 

80 

37.5 

121 

19.0 

0.7 

USSR 

546 

9.9 

210 

46.2 

2.6 

Japan 

China 

15 

16.4 

93 

38.7 

0.2 

(mainland) 

270 

11.2 

/670 

83.0 

/0.4 




1476* 


(0.6* 

India 

395 

48.5 

403 

62.0 

1.0 


A = arable land and tree crops in million acres 
B = (a) in percent of the total land area 
c = population in million 
D = agricultural population in percent of total 
population 

E = acres of land (a) per man (c). 
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in every respect. The table brings it out clearly 
(1959; items marked "(vith an asterisk are 1937). 

Other significant differences are also revealed 
by these figures. The ratio of agricultural land 
to agricultui-al population provides an average 
of 21.1 acres per head in the United States, 5.6 
and 3.5 in the USSR and "Western Europe re- 
spectively, but only 0.4, 0.5, and 1.6 in Japan, 
China, and India. Agriculture is consequently 
labor-intensive in the East, which in little-in- 
dustrialized countries means a generally low 
standard of living and underdeveloped state. 
Since most of the tillable land is fully used and 
not enough jobs in the secondary and tertiary 
occupations are available, living conditions de- 
teriorate rapidly as the population merease goes 
on unchecked. In India the land available per 
person was cirrtailed to 50 percent during the 
tii’st half of this century. There are at least twice 
as manj- people living on and off the land in 
the East as are justified from the point of wew 
of agricultural operations; however, they have 
no other alternative of place or work to live by. 

The history of the agricultural landscape is 
still older in the East than in Western Europe, 
with the exception of Japan and some peripheral 
areas of younger colonization. As a result an 
even more pronounced state of stagnancy is ob- 
served. Everything is so entangled in a vicious 
circle that it seems almost impossible to break it 
up. In Europe the Industrial Revolution opened 
the way to drain the overpopulated and inef- 
ficient agriculture and at the same time to revive 
and reconstruct it with new. impetus. An agrarian 
reform meets with far greater difficulties in the 
East, for it is neither just a political nor a 
technical and social problem, but embraces the 
totality of life. Agriculture plays a basic role 
in this part of the world and it is badly in need 
of a change; agrarian reform is therefore the 
problem with the highest priority in all these 
countries, even though more publicity is today 
given to industrialization. 

Not only is agriculture beset by such human 
factors as have been mentioned above, but nature 
is less kind there than elsewhere. These countries 
arc situated within the so-called monsoon realm 
where certain climatic hazards to agriculture are 
always present. Kinds of crops are in the first 


instance determined by the mean values of tem- 
perature and humidity. The climatic hazards are 
then defined by the frequency and the degree of 
deviation from such mean values. During a given 
season there is a constant monsoon airtlow from 
a certain direction, though its intensity may 
fluctuate from time to time ; prevailing air 
masses are from the same source region, and 
consequently extremes of temperature seldom oc- 
cur. The only significant exceptions are north- 
ern India and northern Japan, where the outer 
limits of the monsoon realm are reached and 
non-monsoonal invasions of cold air masses oc- 
cur, in summer frequently damaging the rice 
crop in Japan. Precipitation, on the other hand, 
depends upon the intensity of the monsoon air 
flow, and delations from its annual mean values 
are large. At the same time the dry and wet sea- 
sons are so weU defined that a delay of only a 
week or so in the break of the monsoon should 
be considered a major climatic hazard. Precipita- 
tion is therefore the crucial point in agriculture ; 
it is either too dry or too wet, the crop may be 
destroyed by droughts or flooded. Crop jdelds 
fluetuate much more than in Europe with its 
temperate humid regime of cyclonic character. 

Long use and an exceedingly smaU amoimt of 
crop land per head almost exclude animal hus- 
bandry and inwte extreme exhaustion of the 
soils. Statistics on the dietary conditions (see 
Chapter 3) indicate that a very large part of 
diet consists of cereals, while it is very poor in 
animal protein ; statistics of agricultiu-e likewise 
point to the predominance of grain crops. Little 
manure is available, and hence yields per acre 
are extremelj* low. In the follo-\ving table jields 
indices of two major crops, wheat and rice, for 
five countries and one region are given (the 
average of all six = 100) : 



TIELDS 

PER ACRE 


WHEAT 

RICE 

United States 

101 

99 

Europe 

134 

163 

USSR 

76 

56 

Japan 

168 

154 

China 

63 

84 

India 

60 

43 
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34 • LAND USE IN JAPAN. StudenU are encouraged to compare and correlate geographic facts 
using these climatic chort and crop calendar (left), generol map (center), and detoiled land use 
map (right). The three localities, as indicated by circles and arrows, are not identical, but 
sufficiently close to one another to justify such o comparison. 

Legend far land use map: (1) rice; (2) dry fields; (3) orchards; (4) woodlands; (5) settlements; 

(6) ponds. 


breeding of netv strains of rice, etc. Neverthe- 
less large-scale imports of rice became necessary ; 
before the Second World War Japan tvas one of 
the major importers of rice. 

Following the Second World War an agrarian 
reform was carried out by the Japanese govern- 
ment as demanded by the Allied occupational 
forces. The aim was definitely political, namely, 
to remove certain causes of the militant expan- 
sion policy of the thirties. The Japanese agrarian 
reform consisted of the following steps. (1) 
Absentee landowners were expropriated and 
small owner-operated farms became the universal 
form. Within a few years one-third of the agri- 
cultural land was bought up by the government 
to be sold to 2.7 million farmers. (2) Rent in 
kind was replaced by rent in cash. Farmers 
benefited a good deal in terms of rice (about 1 
million tons per annum at the start in the ag- 
gregate) and even more through the devalua- 
tion of the national currency in the following 


years, despite several adjustments that were 
made. Today they pay something equivalent to 
a few percent of their rice crop in the way of 
interest (only 1 percent in 1950!) instead of 
the 30 percent or more of former days. Not only 
did the farmer become an independent operator 
but he also could have savings, make invest- 
ments, and ask for credit. Consequently Japa- 
nese farming has been undergoing continuous 
intensification since the agrarian reform. Thanks 
to a number of consecutive bumper crops, im- 
ports of rice have been reduced to a negligible 
amount. 

CHINA 

Chao Kuo-chiin, summarizing the agrarian 
situation in China prior to the Communist Revo- 
lution started in 1949, states in the American 
journal Focus: “The basic features of rural life 
in pre-revolutionary China could be summarized 
in two words: povert 5 ' and hopelessness. In a 
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The next step consisted in the formation of agri- 
cultural communes -which comprised more than 
one operational unit and had a regional char- 
acter. These communes are directly responsible 
for the overall direction, the technical training 
of the farmers, and technical improvements on 
a large scale. Communes number about 25,000, 
with an average population of 20,000. The 500 
million farmers became agricultural workers who 
earned wages and were insured by a social se- 
curity ; with the exception of personal belongings 
they o-wn no property. Under the so-called capi- 
talistic system the inherent differential between 
the agricultural and industrial sectors has al- 
ways been considered to be canceled out by the 
fact that the farmer has remained to a large 
degree his own master. In China no difference 
any longer exists between the agricultural worker 
and an industrial worker in this respect; it re- 
mains to be seen how the parity is to be main- 
tained between them in the future as industry 
goes on expanding. 

Land reform in China extends beyond col- 
lectivization, though this is the most discussed, 
and perhaps the most debatable, aspect of it. 
Diversification of agriculture in the direction of 
noncereals, primarily animat husbandry and in- 
dustrial raw materials (cotton), is equally sig- 
nificant as is also the promulgation of pest con- 
trol, plant breeding, artificial fertilizers, and so 
forth. Large-scale water control appears to be 
the only way to counteract to a certain degree 
such natural hazards as floods and droughts; 
however, it has been clearly demonstrated in 
recent years that droughts will continue to be a 
major hazard in the northern part for all non- 
irrigated crops like wheat and the millets. 

Chinese are con-vinced that the execution of 
any project related to the reconstruetion of agri- 
culture is possible only on the new structural 
basis of collectivized operations. More than ten 
years of experience since 1949 have, in fact, 
given promising results with increased acreage 
and yields in general. Rice and wheat production 
has doubled, while cotton, the third major crop, 
has tripled. 

It cannot yet be ascertained to what extent the 
formal and the functional structure of the agrar- 
ian landscape has gone through a basic change; 


as in most other cases this tvill take much longer 
to accomplish. Functionally the outstanding 
characteristic of former times was the lack of 
an adequate transportation system. If one region 
suffered from a crop failure, people there had 
only two alternatives, either to move to another 
more fortimate region or to stay and stam’e (and 
thes^ died literally by the millions) for it was 
impossible to ship foodstuffs to the affected 
region. Similarly, coastal areas imported food- 
stuffs from overseas and not from the hinterland. 
Economic regionalization and industrialization 
under the Communist regime will be described 
later, in Chapter 9; its effect upon agriculture 
will undoubtedly be the widening of a functional 
unit, giving rise to problems of interregional 
marketing and crop specialization. 

The problems of pre-Communist China were 
not much different from those in other countries 
of the East. However, the way she chose to over- 
come the stagnation is rmique and -will certainly 
be studied carefullj' in other parts of the world. 

INDIA 

The major problems of India are nearly identi- 
cal with those of China — an age-old stagnated 
agi-ieultural system, natural calamities, acceler- 
ated growth of population, and impoverished 
soils giving extremely low yields. In one respect 
India fared better than China: a weU-coordi- 
nated transportation system built during the 
colonial period facilitated the shipment of food- 
stuffs to famished areas, whether from other 
areas of the country or from overseas through 
ports. Big famines, once a regular occurrence in 
India, could thereby be eliminated. Nevertheless, 
the situation did not improve basically. 

On the contrary, population has been increas- 
ing by leaps and bounds from 235 million in 
1901 to 438 million in 1961 ; the productive land 
available per capita was reduced to almost one- 
half during the same period. It implies that all 
the farming units have become too small and 
overequipped with manpower. As Indian econo- 
mists have correctlj' pointed out, as much as one 
half of the actual agricultural population would 
have to be removed from the land even to attain 
that man-land ratio which existed at the begin- 
ning of this centurj\ It means that there are 
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no alternative means of making a living for more 
than 150 million people; industrialization on a 
large scale could only take care of a fraction of 
this huge surplus population, particularly, since 
strong emphasis is placed upon the relativel 5 ' 
labor-extensive iron and steel industries in the 
Indian development plans. It is indeed difiScult 
to point to a way out of this basic dilemma. 

llanpower is practically the only capital as- 
set other than the poor land upon which Indian 
agriculture rests. Sample surv'eys in agrarian 
regions of India have demonstrated that the net 
annual income per farm family averages roughly 
•$50. Two-thirds of it are spent for securing addi- 
tional foodstuffs, one-tenth for elotliing, and the 
rest for all the other necessities. No sawngs are 
possible under these circumstances, and cash may 
he obtained only at exorbitant interest rates. 

Animal husbandry is practically nonexistent 
even though India has one of the largest cattle 
populations in the world. Consumption of their 
meat is prohibited for religious reasons. Cow 
dung is collected, mixed with leftovers from 
threshing, and used as fuel. Forests are in a 
derelict state and will remain so as long as they 
ser\-e as unprotected pasturing ground for goats. 
^Yithout the application of animal or artificial 
fertilizer, soil exhaustion ensued, and yields are 
among the lowest in the whole world. 

One of the most inspiring le,ssons in the field 
of agrarian geography is presented by the de- 
velopment plans of the Indian government, par- 
ticularly in the face of the almost hopeless situa- 
tion outlined above. Agricultural production has 
been accorded a high priority in the Indian five- 
year plans and an unusually large share of capi- 
tal investment has gone into that .sector. 

An expansion of the agricultural lands can be 
achieved only through extended irrigation. The 
treaty concluded between India and Paki.stan in 
infiO regarding the utilization of water resources 
in the Punjab is of major significance. Ilowever, 
even if these plans are carried out in full, the 
increase in arable land will .scarcely match the 
eorre.spnnding increase in population during the 
period of construction. 

Helativel.v sueeessful were the attempts to raise 
crop yields per unit of area, especially for ba.sic 
food crops such ns grains and pulses. Far more 


difficidt to achieve are structural changes. Mecha- 
nization is hindered not only bj’ the fragmentized 
and extremely small property units, but also be- 
cause it would bring about an enormous increase 
in both landless and jobless population. Many 
evolutionary measures have been taken in order 
to improve the general situation without up- 
rooting the basic social structure; they include, 
for example, the elimination of large landhold- 
ings, revision of the rent system, revival of an- 
cient village communities based on cooperative 
farming and private property rights, increased 
availability of credit and marketing facilities, 
and so forth. 

The Middle Latitudes 
of the Southern Hemisphere 

The countries situated in the middle latitudes 
of the Southern Hemisphere (Chile, Argentina, 
Uruguay, South Africa, Australia, and New 
Zealand) occupy an aggregate land area of ap- 
proximately 3 billion acres, of which about 6 
percent are now used as crop land and for tree 
cultivation. They are discussed in the following 
with respect to two distinct characteristics. (1) 
The.v represent a part of the globe where the ex- 
panding ecumene met conditions not verj* dif- 
ferent from those in the Old and the New "World. 
(2) Because of a physical similarit.v, they were 
able to pla.v a unique role in providing the in- 
dustrialized countries in the Northern Hemis- 
phere with foodstuffs and industrial raw mate- 
rials. 

The continents of the Southern Hemisphere 
taper off southward, and their poleward ends 
are reached at much lower latitudes than in the 
Northern Hemisphere. The southernmost part of 
South America corre.sponds to Prince Rupert in 
Brili.sh Columbia or central Labrador in North 
America; the southern tip of South Africa cor- 
responds to Morocco in northern Africa ; the 
Australia-New Zealand realm occupies a posi- 
tion midway between the two. They are all sepa- 
rated by vast bodies of water, about 70 degrees 
in longitudinal extent between South America 
and South Africa, and 00 degrees between South 
Africa and Australia. Few airlines and ocean 
routes connect them directly because there is 
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nothing to draw them together ; in every respect 
their orientation points elsewhere, mostly toward 
countries in the Northern Hemisphere. 

The pattern of climatic distribution corre- 
sponds to that of the northern continents. The 
arrangement of climatic types of the western side 
of a continent follows the same sequence as in 
the Northern Hemisphere, i.e., the subtropical 
desert and steppe, the hlediterranean (dry sum- 
mer), and, if the land mass extends far enough 
poleward, the humid temperate climates. The 
east coasts lack the dry regions of the west 
separating the middle latitudes from the tropics. 
In the Southern Hemisphere, where land areas 
are relatively narrow, continentality in climate 
is much less pronounced, partieularlj’ with re- 
spect to the winter minima; summers are suf- 
ficiently hot and humid to permit the production 
of corn, but less so than in the east-central United 
States. 

THE AGRABIAN LANDSCAPE 

In general, in all the countries concerned the 
humanized landscape is relatively young. Pew 
traces of pre-colonial days remain. Any generali- 
zation beyond this is hardly appropriate, since 
conditions governing later development differed 
widely from area to area. 

The importance of pursuing a definite policy 
of land settlement was recognized early in the 
United States, though it was conspicuously absent 
in colonial North America, at least in the British 
sector. Spanish colonization followed a specific 
line, though quite different from the North Amer- 
ican example discussed earlier. In the Spanish 
colonial realm the keynote was the city rather 
than agriculture and family and farm. Spanish 
culture at home was essentially an urban culture ; 
rural areas were characterized by absentee land- 
O'uners, large holdings, and landless agricultural 
workers. Principally it was this socioeconomic 
structure that was transplanted into the Spanish 
colonies. Cities were laid out in a standardized 
pattern. They were supported by local, mostly 
indigenous agriculture, but otherwise agriculture 
hardly went beyond the subsistence stage. Ex- 
ports from the colonies consisted almost exclu- 
sively of mineral products. The creation of large 
landholdings also dates back to the colonial 


period; frequently large tracts of land contain- 
ing a number of villages were given to ofBcials of 
high rank as enconiiendas or trusts, as we would 
say today, which in the course of time became 
private property. All the details of colonial de- 
velopment were carefully laid down in the form 
of rcjm! laws and decrees, and though many 
changes have taken place through the postcolonial 
development of a century and a half, the typieal 
landscape and social structure have remained 
to this day. 

Areas in South America which were settled 
later than the colonial period, such as the south- 
ern part of Chile, present a quite different aspect, 
and so of course, do, the areas which were for- 
merl3' Portuguese territories. Similarly the ab- 
sence of a colonial land policy in South Africa 
and in Australia, comparable to the North Amer- 
ican or the Spanish example, resulted in the lack 
of a typical settlement and field pattern. On the 
other hand such characteristics as maj' be at- 
tributed either to the origins of the settlers (e.g., 
the Dutch influence in South Africa) or to nat- 
ural factors of site have become more con- 
spicuous here. The rural landscape of New Zea- 
land as well as urban life strikes the foreigner 
as more English in many respects than that of 
the Old Country; in other respects it contains 
something different. Perhaps it is preciselj* this 
duality that maj^ be called tj’pical of New Zea- 
land. 

POSITION IN THE WORLD ECONOMY 

Wlien the natural conditions in a colony were 
similar to those in the home countrj-, it had in 
the long run two advantages. First, it was easily 
colonized and cultivated by the people whose 
agricultural know-how had been acquired in the 
northern middle latitudes. Spanish America 
offers an interesting example. The Spaniards 
took to the drj’ countrj^ everywhere thej' went; 
in the Amazon Basin and in southern Chile the 
beginning of the forest zone marked the outer 
margin of Iberian settlement. Forested areas be- 
came the main sites of settlement later for those 
who came from northern Europe, chief!}’ Ger- 
many. In short, people from Europe were well 
qualified and well equipped to occupy and to 
develop the land. Secondly, products from the 




Sources! la— Kimble anti Good, 10SS; ll>— Hermes, 1055} 5— MciRs^UNESCO, 1052, 4— Kdchicr, 1001 

37 • FRONTIERS OF AGRICULTURE. Looonc/t (1) Extent oF cultivated land (jco Fig. 20). (2) Cold 
frontier — (o) joulhorn limit of permanently frozen ,oll, and (b) poleward limits of forest. (3) Arid 
frontier — (o) arid lands and (b) Extremely arid lands. (4) Humid tropical frontier — (a) moro or 
less periodically wot lands and (b) moro or less permanently wot lands. 
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land -were those for -which there -was rising de- 
mand in the industrialized countries of "Western 
Europe. Grains, meat, fats, and -wool became 
major export products for Europe as transporta- 
tion improved and demand increased. 

In all the countries considered in the present 
section, modern developments brought about a 
certain degree of industrialization and urbaniza- 
tion, and -svith it a large nonagrieultural popula- 
tion came into existence. Still, agricultural prod- 
ucts rank very high in export trade. In Argentina 
meat, -wheat, and -wool make up almost 100 per- 
cent of the exports ; equally important are dairy 
products, meat, and -wool in New Zealand (94 
percent) and wheat and wool in Australia (83 
percent). In South Africa agricultural products 
(fruits and wool) account for only 40 percent 
of the total exports, while in Chile they are 
negligible (3 percent). All these commodities are 
primarily destined for Western Europe. 

This particular relationship creates certain 
common problems among them with regard to 
their economic policies. All these exporters of 
agricultural products are exposed first to the 
fiuctuations of world market prices and secondly 
to the effects of the protective agrarian policy of 
their customers in Western Europe as mentioned 
earlier. They protest that world trade in agri- 
cultural products should be made free or liber- 
alized On the same principle as advocated by the 
industrialized countries -with respect to manu- 
factured goods exported by them. Despite the 
fact that they are separated from one another 
by large water bodies, the 3 ' can be logicallj- 
grouped together for these and other reasons. 

The New Frontiers 

The idea of the frontier and the role of the 
pioneers have been discussed earlier. Though 
there are many different kinds of frontiers — in 
sociology, in science, in other fields — it is the 
geographical frontier that we are here con- 
cerned with, i.e., the peripheral zone of the 
eeumene where settlers are faced -with a set of 
unfamiliar and often hostile natural conditions 
and the best or a possible way to use the land 
has to be worked out carefullj" at first. Frontiers 
of this kind are found primarily in three direc- 
tions. 


THE POLE-WARD FRONTIER 

There is a poleward limit of gro-wth to everj* 
cultured plant. The limit is not firmly fixed, but 
is liable to shift with technical advance in agri- 
cultural management. 

One of the chief problems is the conditions of 
soils which are characteristic of the polar areas. 
During the long cold -winter the soil and the 
bedrock are both so deeply frozen that the melt 
water in summer cannot permeate them ; it 
saturates onh' the uppermost laj'er or runs off. 
As soon as the temperature drops below the 
freezing point, water in liquid form ceases to be 
available. The zone where these conditions pre- 
vail is called the zone of permafrost. 

Soils in the zone of permafrost show little 
chemical weathering or decomposition and are 
poor in humus and soil bacteria. These character- 
istics make it necessary for agriculturalists to 
find special techniques of improving the soils bj' 
raising their temperature and modifying other 
phj-sical, chemical, and biological properties. 

A second problem is concerned -with features 
of the climate in the polar areas. Most of the 
poleward frontiers today lie bej'ond the polar 
circle, in regions where polar daj-s and nights 
occur. People living in other parts of the world 
hardl 3 ' realize the importance of long summer 
da 3 ’s for the total amount of solar energy re- 
ceived. When the sun does not set, the diurnal 
range of temperature becomes very slight. A 
daih' mean temperature of about 40° P is con- 
sidered to mark the lower limit of the gro-wing 
period. In the middle latitudes this temperature 
is reached in the early spring, but for a long 
time as the year advances temperatures above 
40° P occur for onl 3 ' a small number of hours 
during the da 3 -. In the polar regions, on the other 
hand, though the gro-wing period is much shorter, 
temperatures remain constant for some weeks. 

An obvious way to solve the problems of tem- 
perature is to breed new hybrids of cultured 
plants which can take advantage of certain char- 
acteristics of the polar climate, i.e., can grow 
continuous^' and complete a life C3'cle -within a 
short period. According to the scientific reports 
available at the present time, it seems that much 
research has been done along these lines in the 
USSR and that the northern limit of grains in 
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Bennett, 1959; Kimble and Good, 1955 


38 ■ POLEWARD LIMITS of agriculture on the North American continent. Legend: Cl) land in 
farms, 1951; (2) northern limit of area with more than 90 frost-free days; (3) southern limit of 
permafrost; (4) southern limit of perpetual permafrost; (5) northern tree limit; (6) tundra and 
ice. The United States is left blank, since only the conditions In Canada, Alaska, and Greenland 

ore shown, 

Siberia has been pushed toward the pole. The Under subarctic conditions agriculture may 
problem is less pressing in North America be- alter the interrelation of the various landscape 
cause of the abundance of better land further elements in a manner quite unknown to and dif- 

ferent from the middle latitudes. "WTiat, for ex- 
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ample, would be the result if the permafrost 
should disappear through clearing or plowing? 
It would certainly affect the hydrological condi- 
tions within the soil, which might be rendered 
dry, especially if precipitation is negligible. At 
present, however, little is known about aU these 
processes. 

It is quite another matter to create artificial 
conditions in the lands of permafrost for grow- 
ing special vegetables and fruits, as in the green- 
house or in artificial soil. Bananas are success- 
fully grown in Iceland, and fresh vegetables are 
available at many outposts in the subarctic 
regions. 

Plainly in such an unknown enmronment as 
the polar frontiers people confront problems 
which cannot he solved in the light of their pre- 
vious esperienee. The solutions await a new kind 
of systematic basic research. 


THE ARID REGIONS 

Lack of water constitutes a major obstacle to 
the expansion of agriculture and hence of the 
eeumene. Yet a precise definition of aridity is 
not so simple as it first appears. 

Rainfall figures are frequently employed in 
determining the boundaries between the humid 
and the dry lands, or in measuring the degree of 
aridity. But they permit only a first-order ap- 
pro.vimation. More important than how much 
water falls on the land is how large a part soaks 
into the ground and is afterward available to 
plants through their root systems. Another part 
of the rainfall is removed by run-off, and the 
rest is evaporated. The exact portions of the 
respective parts are difficult to determine and are 
knoivn in only a few experimental eases. Since 
the amount of evaporation increases with tern- 



Jfteger. 1936 

39 • A CHARACTERISTIC SOIL TYPE of arid regions in North Africa: its profile and distribution. 

Left; The profile is indicative of the soil type which is developed in the border zone between sub- 
humid and semiorid wet^md^lry climates. Its characteristic is the accumulation of calcium carbon- 
ate formed as a result of evaporation. Coj represents the hard crust cracked and filled with 
blown-in material. Can the weathered rock material loosely cemented together by calcium car- 
bonote, ond C the bedrock. Right: The distribution of soils of this type in North Africa (Algeria) 
is shown by (1); (2) is the humid^srid boundary according to A. Penck; and (3) is the limit of 
rain-fed agriculture. The localities indicated are (O) Oran, CA) Algiers, (C) Constantine, (B) Bone, 

(T) Tunis, (S) Sfax. 
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perature, among other factors, it ma}' be stated 
in a somewhat simplified waj- that aridity is 
directly proportional to precipitation and in- 
versely proportional to temperature. The so- 
called aridit3' index i has been defined in princi- 
ple as 

1 = precipitation/temperature 

with various modifications and refinements by 
different authors. It was used in the classification 
of world climates bj’ W. Koppen, who also took 
into consideration the seasonal distribution of 
the rainfall. W. Thornthwaite further elaborated 
upon these principles, introducing the concept of 
precipitation and temperature effectiveness. 

"While the underground circulation of water 
in humid regions is mainly downward, it moves 
upward in arid lands through the different laj-ers 
of the soil, finaUj’ evaporating at the surface. 
This was recognized more than half a centurv' 
ago bj’ the German geographer A. Penck as one 
of the characteristic differences between humid 
and arid climates. The upward movement of 
water leads to the precipitation of certain sub- 
stances at or near to the soils surface; of these 
calcium carbonate is the most common. Thus soils 
of special 131)63 are found in the boundar3' zone 
between humid and arid climates ; they are made 
up of loose material cemented together b3’ these 
precipitated substances into a concretelike mass, 
sometimes several feet in thickness. These soils 
make it impossible for the plants to extend their 
roots into the moister lower strata ; consequently 
bunch grass and shrubs and many annual plants 
that grow during the wet season when the sur- 
face layer is wetted constitute the vegetation. 
Plowing merely serves to scratch the top soil, 
and annuals, mostly grains, grow during the wet 
season. In order to plant vines or trees, the hard 
crust must he blasted so that the roots are able 
to reach below. 

In many respects there is no clear-cut bound- 
ary between humid and arid regions; rather, 
we ma3' speak of a zone of transition, use such 
terms as “subhumid” or “semiarid,” or apply 
a sliding scale of aridit3'. In moving from less 
dr5’ to very dry climates, one observes that each 
plant has a dry limit different from the others. 
In any tyqDe of dry-wet climates, such as the 


ilediterranean, the most important distinction is 
recognized between the annuals and the peren- 
nials. Annuals conclude their life cycle within 
the wet season and therefore onh- the climatic 
conditions prevailing during that period are rele- 
vant; perennials, on the other hand, must with- 
stand the drought. Forests and tree culture dis- 
appear long before the first dr3- limit for grains 
is reached. Barle3' extends into still drier parts 
than wheat because it matures more quickhv. 
Fro)n an economic point of view the grassland 
bordering the forest constitutes a unique zone 
because the grassland meets the physical require- 
ments for pasturing as well as sedentar3' agri- 
culture, though mostl3' in a monocultural form. 

Up to this degree of aridit3', agriculture is still 
basicall3' dependent on the rainfall, though ir- 
rigated plots are also in use for the production 
of special crops during the dr3' season. In the 
Mediterranean countries the classical trinit3' of 
grain-grape-olive has been increasingl3' supple- 
mented b3' irrigated crops of subtropical and 
tropical origin, such as rice, citrus fruit, and 
cotton, which are grmvn during the hot and 
sunn3' summer months. Similar combinations of 
crops are found in the other areas with an 
identical climate, like California, central Chile, 
and the southernmost part of Africa. 

"With a further decrease in precipitation the 
variability from year to year increases. In the 
drier parts of the grasslands one enters a zone 
where the bad years and good 3'ears hold the 
balance, but finally the hazards become so great 
that one reaches the limit of grain-farming based 
Upon rainfall. Special techniques have made it 
possible to push grain-farming still farther. Such 
techniques, designed to restore and preserve 
moisture in the soil and subsoil, had alreadi' 
been highly developed in Roman times in the Old 
World though some of them were rediscovered 
in the dry West of North America b3' white set- 
tlers. One common feature of these techniques, 
collectively called dry-farming, is the alterna- 
tion of fallow and crop on the same land. Another 
is that during the fallow the land is usually 
carefully plowed to minimize moisture losses. 

The outer boundar3' of rain-fed agriculture is 
subject to fluctuation for many reasons : changes 
in climate, technical advances, competition from 
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EL KAREYA 


ALEPPO 


RUTBA 


BAGHDAD 


.. Uiiuin Tn ARrD LANDS. The cross seclion is a schematic representotion 

40 • TRANSITION FROM goj,. K, A, R, and B indicate the relative position of the 

of the climatic transition in e • ' . 2 q ^ q aridity indices by Koppen, 

stations shown by the en^hTtree climote (Cso), the steppe climote (BS), and the desert 

denoting the boundaries e e Mediterranean agriculture; (a,) sub- 

cliniate (BW). ^heat; (a^) irrigation culture, either exclusively or in combina- 

Mediterranean zone, p a • (b ) nomadic economy, prevolent in all areas outside 

of LTgldtnlrTbTinfihUon^ nomadic people into settled agricultural communities during 

'“re'iegend for the denot^^^^^^^ 

deficit covered ^ ,iol evapotranspiration, (6) precipitation. The months run from 

""■'7™ ;“:b“ . ?ro,d., .l „i..d.. ..d .. 


ivestock grazing upon the price basis, etc. A ^ e:o 
niportant cause for such fluctuations in the sub- 
ilediterranean zone used to the '^rjin,^ 
strength of the political powers. Wheneier the 
power of the states in control was weakened, 
nomads invaded the settled agrie 
munities, de.stroying settlements and plantations. 


In modern times an important change was intro- 
duced by traetorization of plowing. Once the rain 
starts to come in autumn, the land should be pre- 
pared as quickly as possible. "With old-fashioned 
implements only a small portion of the land could 
be cultivated at a time, but the use of tractors 
has considerably enlarged the possibilities. As a 
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consequence, large areas are being added to the 
crop land, as in Syria after the Second "World 
"War. 

Finally one encounters the absolute limit of 
agriculture based upon precipitation. From there 
onward agriculture is only possible with artifi- 
cial irrigation. Every region which depends 
solelj- upon irrigation has its special problems, 
but these may be summarized as follows: (1) A 
balance should be established between the needs 
and the availabilities of water. The unit of 
measurement frequently employed is the acre- 
foot, i.e., the volume of water needed to flood an 
acre of level ground to a depth of one foot. This 
should take into consideration the seasonal dis- 
tribution of water availabilities and needs and 
the short-term fluctuations from year to year. 


(2) Pleasures must be taken to equalize any dis- 
crepancies which may appear in this supply-and- 
deraand relationship. In most cases it means the 
storage of water in artificial lakes so that the 
supply curve is smoothed. In areas of continuous 
irrigation (flow irrigation) it is obviously the 
minimum supply of water that determines the 
amoimt of land to be irrigated ; excess water can 
even be harmful and should be taken out of the 
irrigation system, as has to be done for the great 
Jlesopotamian rivers, Euplmates and Tigris. In 
the traditional irrigation practice of Egypt the 
big flood arriving at the beginning of the cool 
season — contrast with Mesopotamia, where it oc- 
curs in early summer — was allowed to inundate 
the land completely (basin irrigation) which was 
later planted with winter crops. "Where rivers 


IRRIGATION IN MESOPOTAMIA 
AND THE NILE VALLEY 


crop calendar: 
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41 ■ IRRIGATION IN THE NILE VALLEY and in Mesopolamia (Iraq). This shows in contrast the 
size of the river basin and the rainfall regime (right), the occurrence of floods and the volume of 
water (left, top), and the crop calendar for the characteristic winter and summer crops grovm in 

both areas (left, bottom). 
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flow at a level lower than the land to be irrigated 
or where groundwater is used, another type of 
irrigation is found — lift irrigation. If ground- 
water is utilized for irrigation, the amount draTOi 
should never exceed what is replenished. This 
simple rule has been often overlooked, with the 
result that the groundwater table is lowered and 
finally the reservoir emptied. It sometimes hap- 
pens that groimdwater reservoirs are old and 
were filled under more humid conditions than 
those existing today. For example, in North 
African deserts extensive aquifers came into ex- 
istence some 20,000 to 30,000 years ago during 
the last ice age. "Water has remained stored in 
them up to this day, but no more replenishment 
takes place under the present climatic conditions. 
Tliis, of course, makes it impossible to project 
any long-term development plan based on these 
reser\’oirs. (3) The actual amoiuit of water re- 
quired for irrigation has to be determined by 
experience, and the necessary precautions be 
taken for proper drainage of the irrigated land. 
Application of too much water would cause a 
rise of the groundwater table and thence a wide- 
spread waterlogging, especially when drainage 
is inadequate. Another consequence resulting 
from too much or too little water is the precipita- 
tion of salt crystals in the upper layers of the 
soil. Jklost plants do not tolerate salts and conse- 
quently they deteriorate and disappear alto- 
gether. No universal rules can be established 
for the precise amount of irrigation water re- 
quired in each case. Experimental stations in all 
arid lands are engaged in working out the cor- 
rect formula for certain specific local conditions 
and cultures. Numerous examples of wrong man- 
agement may be cited ; in many cases the causes 
are to be sought not in too little, but in too much 
water, as in parts of Egypt, Iraq, and Pakistan. 
This kind of mismanagement usually accompa- 
nies new projects; in the age-old irrigation areas 
the farmers have an accurate knowledge of water 
requirements and soil management. 

Though irrigation is but one phase of the 
exploitation of arid land, it is among the most 
frequently discussed and highly publicized topics 
at the present time. There are many reasons for 
this, but only two are considered in the follow- 
ing. First, irrigation necessitates large-scale plan- 


ning and hea\’y capital investment in dams, 
canals, and the like. It is usually a governmental 
enterprise, constituting an essential part of the 
national development program and thus receiving 
widespread publicity. Second, irrigation guaran- 
tees more constant harvests ; crop failures due to 
droughts or floods do not occur. A high intensity 
of production in every respect is therefore eco- 
nomically justified by secure returns and high 
yields per acre. 

The problems of the development of the arid 
zone are multifarious and complex. Arid-zone re- 
search is being undertaken in various parts of 
the world, covering different fields of science and 
engineering. Under the program of the Major 
Project of the Arid Zone UNESCO has organized 
an international platform for the exchange of 
information and subsidizes research institutions 
and research projects. 

THE TROPICS 

The third and the most extensive frontier of 
the present is represented by tropical lands. 
Though there are different ways'of delimiting the 
tropics, they agree that the tropics comprise 
about one-third of the land surface of the globe. 
A large variety of natural landscapes and econo- 
mies are found within the tropics. Logical sub- 
division of the tropics is made in two ways: (1) 
into the equatorial zone of the evergreen rain 
forest and the adjacent savanna lands, and (2) 
into the altitudinal zones that ascend to the zone 
of perpetual snow and ice. It is therefore diffi- 
cult to give any generalization about the tropics 
as a whole unless they are viewed from a specific 
point of view. 

Tropical climates and other natural elements 
have been outlined earlier (Chapter 3) and more 
facts will be added at appropriate places. It is 
not intended here to present a short regional 
geography of the tropics, but rather to substan- 
tiate the thesis that they represent a zone of 
frontier similar to the poleward and the arid 
frontiers discussed above. On first thought such 
a statement may not sound convincing since the 
tropics have been settled since as far back as 
historical and archeological records can take us. 
The origins of many cultivated plants, if not of 
human culture as such, are sought in tropical 
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lands. Why, then, should they still be regarded 
as a frontier? 

In every estimate of the future population 
growth of the earth, the tropics are rated highest 
as to potential agricultural production and carry- 
ing capacity; in other words, one finds here the 
largest agricultural resources that have so far 
been little used for the production of foodstuffs 
and industrial raw materials. At present this zone 
stands out because of its low population densi- 
ties — though some restricted areas are highlj' 
productive and densely settled — and also because 
of its small share in world commerce. There arises 
a question : Are these estimates wrong ? Are we 
actually confronting one of the largest and po- 
tentiallj’’ richest zones of the globe? The tropics 
are for the time being not known well enough to 
permit an answer either way, nor are the agricul- 
tural techniques known that might bring in 
modern methods of production. Not onl3’’ the In- 
dustrial Revolution but also what maj' he called 
the Agricultural Revolution of the last two hun- 
dred years took place outside the tropics. With a 
few exceptions, tropical agriculture, compared 
with that of the middle latitudes, has remained 
static and the basic research into its possibilities 
has been limited. To quote L. D. Stamp, “There 
is much to be learned, before we can teach” 
{Land for Tomorrow, 1952 ). 

Thus our lack of knowledge, a large number 
of popular misconceptiors, and a need for in- 
tensified basic research constitute one theme of 
our discussion. Another is the re.sults of colonial- 
ism which affected the larger part of the tropics 
for several centuries until recently. Together 
these themes underline the frontier character- 
istics of the tropics and at the same time throw 
light on the possibilities of future development. 

For these reasons UNESCO initiated a project 
of global scope, similar to the one on the arid 
zone ; it is called the ilajor Project of the Humid 
Tropics. 

Probably more misconceptions are found in 
schoolbooks and in the minds of people about the 
tropics than about any other part of the world. 
The natural and the human habitat in the tropics 
strikes anj’one from the middle latitudes as 
totally unfamiliar so that he often finds himself 
without the correct concepts to describe a situa- 
tion. It is senseless to speak of winter or summer 


there. Equallj^ wrong is such a generalization as 
“the tropical climate is hot and humid”; un- 
donbtedh', there are such climates, but there are 
also climates of many other types. 

A verj' common misconception is the proverbial 
fertilitj' of the tropical lands. As a matter of fact, 
tropical soils are for the most part very’ infertile, 
especially if they are not properly managed. Soil 
forming processes mainly consist of chemical 
alterations under the influence of constantly' high 
temperatures and constantly or seasonably’ high 
humidity, at least in the tropical lowlands. Bio- 
logical activity is also highly accelerated ; organic 
material decomposes quickly, and the humus con- 
tent of soil is only’ a fraction of what is common 
in good soils of the middle latitudes, even though 
leaf shedding takes place aU the year round. In 
ivet-dry’ climates concretional soils of the lateritic 
ty’pe are formed which, as the name implies, are 
as hard as brick. With the exception of alluvial 
lowlands and young volcanic areas, mature re- 
sidual soils in the tropics turn out to be decidedly 
infertile once the natural vegetation cover has 
been removed. 

Jloreover, after the forest is cleared, the deeply 
weathered soil is easily washed away’, and there 
results a rapid decrease in fertility. It forced 
the native agriculturist to adopt a special form 
of land use called shifting cultivation, which is 
today’ found in the more mountainous parts of 
the tropics. It involves clearing the ground for 
cultivation that will last for only’ a few years. 
When the soil is exhausted, it is abandoned and 
new land is cleared; the old fields thereupon 
revert to forest. It takes up to twenty or thirty’ 
y’ears until the same land may’ be used again for 
cropping. Over wide areas, therefore, what is 
commonly observed as primeval forest is actually 
secondary’ forest; virgin stands are rare even in 
such a vast realm of tropical rain forest as the 
Congo or the Amazon basin. 

A priori, it is to be expected that soils which 
are chemically and physically’ so different from 
those in the middle latitudes require a different 
management. Throughout the tropical world in- 
digenous agriculturists use the hoe and in some 
areas the light plow. When modern plows and 
heavy’ agricultural machinery’ were introduced 
into the tropical agriculture, these implements, 
admirably suited to agriculture in higher lati- 
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tudes, proved to be a complete failure because 
they brought about a heavy destruction oi soil 
qualities. It follows then that our present inade- 
quate knowledge of soil management, application 
of fertilizer, production techniques, etc., m ^ le 
tropics should be completed first before the in- 
digenous systems of agriculture, o en erme 

“primitive,” are thrown overboard. _ 

Viewing the agricultural situation in the rice- 
growing regions of Southeast Asia, or examp e, 
one be^mes aware of many para lei instances 
that existed in Western Europe m the fie^tit^enth 
century. There is the problem of breaking up the 
vicious circle of continuous ' 

troducing a crop rotation wine 
fodder crop. This would enhance the Possibility 
of raising more and healthier livestock and in 


turn of manuring and obtaining higher yields 
per acre. There are aU the problems associated 
with plant breeding and pest control. Last but 
not least, similar problems are met in the socio- 
economic sphere: tenancy, cash rent instead of 
sharecropping, and many others. Though the 
problems are similar, the solutions will have to be 
different; at the moment many of the questions 
remain unanswered. 

These are but a few of the characteristics of 
the natural as well as immediately related human 
conditions. jMany other human characteristics 
must have appeared equally strange to colonizers 
who came from western or southern Europe, 
kluch of the land before them looked as if it were 
not inhabited at all, while other parts seemed to 
have a very low population density. What the 
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colonizers failed to take notice of was the fact 
that different t 3 -pes of eeononij’ inight have 
totally different requirements for land and that 
the association of high densitj' with large ex- 
panses of crop fields and closely spaced villages 
is applieable onlj' to eertain tj'pes of econoinjL 
In the eolleeting and hunting eeonomj’, for ex- 
ample, a vast area is required to support even a 
few persons ; the aggregate amount of land used 
bj- a shifting cultivator over a long period of 
j'ears is many times larger than the acreage that 
a rice farmer in a kampong eultivates j’ear after 
year — his eontinuouslj’ cropped rice fields or 
sawah. Another fact which the first colonizers 
were not fullj’ aware of was that bj' taking up 
the land seemingly unused, they were aetuallj’ 
breaking an essential link of an existing economj' 
without which its proper functioning was no 
longer possible. 

The coming of colonizers also led to the break- 
up of the existing social structure. Usually this 
consisted of the tribal organization in which each 
member had eertain obligations to fulfill for the 
common good. Not only were people of the 
younger generation, when recruited to work on 
plantations, isolated from their traditional back- 
ground, but the rest of the group was also left 
incomplete. These and manj' other things, such 
as tribal taboos and their importance for the 
functioning of the daily routine, became grad- 
ually known through the work of ethnologists 
and sociologists. But in most parts of the tropics 
the precolonial social structure has already been 
destroyed beyond repair, and nothing equivalent 
has yet been offered as a substitute. 

The aims of economic activity were likewise 
different for colonizers and for indigenous people. 
Over large areas the indigenous economy was 
based on subsistence agriculture which provided 
no surplus production for sale or barter. Barter 
trade was the first step for obtaining certain com- 
modities from the colonies. A short-term phi- 
losophj’ and limited desires of the natives re- 
sulted in small quantities of products offered for 
bartering and later for sale. Forced labor, head 
taxes, and so on -were thus regarded as legitimate 
means to wring out an exportable surplus and to 
induce the natives to work toward that end more 
than thej^ were used to working up to that time.’ 
What method was applied depended upon the 


colonial policj’ in individual cases. Well known 
is the Dutch policj’ in the former Netherlands 
East Indies. Under this policj’, which was intro- 
duced in 1830 but abandoned later because of its 
detrimental effects on food production, each vil- 
lage was obliged to produce a specified amount 
of surplus products for export. 

IMore and more, therefore, the colonizers estab- 
lished their own producing units. Principallj’ 
thej’ were of two tj’pes : white settlers and 
farmers on the one hand, and large plantation 
with native labor on the other. The first tj’pe is 
oiilj' to be found where the white settlers are able 
to live and work and maintain good health. Out- 
standing examples are in parts of the Antilles, 
the Central American highlands, Andean South 
America, the highlands of Brazil, and parts of 
East Africa. In some of these areas white settlers 
have completelj’ uprooted the indigenous econ- 
omj’, while in others thej’ are concurrent with 
native farms. 

A plantation is a large operating unit with a 
large indigenous labor force working for wages 
under a centralized direction. In contrast with 
the indigenous economy, it is characterized by a 
high capital intensitj’ and a long-range outlook. 
The following example will illustrate the differ- 
ence between the short- and long-range econo- 



Ooi Jin-Bee, J(mTn(d of Trojiieal GeojfropAy, 

43 • RUBBER CULTURE IN MALAYA. Legend: (1) jungle; 
(2) rubber; (3) paddy; (4) road; (5) jeep track; ( 6 ) bridle 
path; (7) foot path. Houses are indicated by dark dots. 
Rubber trees are grown in coniunction with paddy on na- 
tive smallholdings, occupying the lower hillsides hitherto 
unused (left). Rubber cultivation on estates is a mono- 
cultural form of production (right). 
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mies. An indigenous cultivator whose main in- 
terest is to obtain a certain amount of cash from 
the sale of his products will have to increase 
production if market prices drop. Under similar 
circumstances, however, the estate or plantation- 
owner will begin to restrict production if over- 
production happens to be the cause of the lower 
prices. The latter’s action, based on the long- 
range prospect, will therefore correct the causes 
and eventually reestablish a balance between 
supply and demand, while the native producers 
will continue to act as a disturbing factor. In 
many countries special marketing organizations 
have been established for the specific purpose of 
maintaining stable prices; these organizations 
are usually created by the responsible govern- 
ments. 

Plantation agriculture appeared also where- 
ever agricultural products had to be processed 
immediately after harvesting, like sugar cane, 
or where a large volume of a product had to be 
delivered on very short notice, like bananas. Not 
infrequently plantation production is augmented 
by indigenous production. 

These examples suffice to stress the point that 
a thorough investigation of natural as well as 
human factors is a prerequisite of any promising 
development project. The problem has become 
grave because we no longer find a static situation 
to start from, but are instead thrown in the mid- 
dle of extremely dynamic states. Centuries of 
colonial development carried out in accordance 
with ever-changing policies and frequently by 
trial and error have brought some changes into 
the framework of nature, but above all they have 
revolutionized human society, and nobody will 
be able or willing to turn the wheel back. 

Colonialism established certain economic char- 
acteristics of the countries concerned, and its 
marks cannot be obliterated simply by changing 
them in political status from colonial territories 
to independent states. The role they play in world 
commerce is still as producers of raw materials, 
agricultural or miniug, and as markets for manu- 
factured products. Not only is their share in the 
world export and import trade small, but they 
are now put in a more disadvantageous position 
than in former days because the prices of manu- 
factured goods have tended to rise while those 
of primary products have been falling since 


about the end of the last war. For the most part, 
however, the colonial period has also served to 
prepare them for nationhood, providing them 
with fairly well functioning administrative ma- 
chinery, the fact not to be overlooked at the time 
when the last traces of colonialism are being up- 
rooted by the young nations emerging aU round 
the world. 



Manufactured goods 

Primary commodities 

44 • PRICE INDICES of international trade for manu- 
factured goods and primary commodities, 1950—1960 
(1953 = 100). 

Prior to the Second "World "War, about one- 
fourth of the earth’s land surface consisted of 
the colonial territories, of which four-fifths were 
situated in the tropics. It follows that problems 
of tropical development are not only technical 
but also include the intricate matters that fall 
under social and political geography and are the 
outcomes of a long period of colonial develop- 
ment. Comparatively speaking, these countries 
are underdeveloped, but the nature of their 
underdevelopment is such that what they need 
is more than just technical assistance and basic 
research ; tact and understanding of their pecul- 
iar situation are equally indispensable. 
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INTERNATIONAL TRADE IN 
AGRICULTURAL PRODUCTS 

Until recently nearly all agricultural products 
have been consumed near the place of produc- 
tion. Notable esceptions were found, e.g., in the 
European spice trade with the Southeast Asian 
and Indian realm, or in the grain trade of the 
ancient Greeks. One of the first mass products of 
modern international trade was cane sugar, which 
was exported from the colonies in the New World 
to Europe from about the sixteenth century. 
Large-scale international trade in agricultural 
products began only in the course of the nine- 
teenth century. Though it was greatly facilitated 
by the development of modern mass transport 
means, the prime causes that necessitated an in- 
ternational exchange of agricultural products 
were elsewhere. 

One of them is the ratio of agricultural pro- 
duction to population, which has undergone 
drastic changes in recent times for a number of 
reasons. Western Europe or Japan may illustrate 
one aspect of this. Despite highly intensive agri- 
cultural production, these regions turned into 
deficit areas as a result of demographic changes. 
They are overpopulated from the point of ^^ew 
of autarky in food supply ; furthermore, the sec- 
ondary and tertiary occupations are so highly 
developed that they are able to cover the deficit 
in primary products through imports as long as 


it is possible to counterbalance it with exports of 
manufactured goods or with services. On the 
other hand, the United States, whose demo- 
graphic pattern followed similar trends, still 
produees enough (and of some products cot- 
siderablc surpluses) of the basic foodst^s, 
thanks to her more fortunate natural^ endow- 
ments and an extremely elficient agrieulture. 
This area has a considerable surplus to offer ana 
imports only certain products that cannot be 
grown there. Similarly the newly settled lands in 
the middle latitudes of the Southern Hemisphere 
produce exportable surpluses to be sold to defici 
areas. Growing industrialization in these coun- 
tries, however, ivill bring a corresponding de- 
crease in tbe exportable surpluses of primarj 

products. . ,, 

Demographic and the economic changes in all 
these regions have moved faster and faster or 
the last century or two, giving rise to surplus and 
deficit areas in agricultural production of both 
foodstuffs and industrial raw materials.^ The more 
recent spreading of manufacturing industries, 
especially of textile manufacturing, has some- 
what smoothed out regional differences in _ the 
sector of industrial raw materials. In principle, 
surplus and deficit areas balance each other in a 
free economy, since price acts as a regulator be- 
tween supply and demand. Several times in t le 
past, however, this regulator has not functioned 
properly, and the failures prompted planned 
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45 • INTERNATIONAL TRADE in agricultural products, 1958. The commodifies composing this 


internotionol trade are those in the SITC Sections 0 and 1, i.e., food, beverages and tobacco; 


other agricultural products, such as fibers, are excluded. This is a type of schematic presentation 


which is about halfway between a flow map and an abstract diagram. The figures stand for 


export totals in millions of U.S. dollars, e.g., 925 million dollars of exports from North America 
to Western Europe and 380 million dollars in the reverse direction. 


production and marketing. Well known are the 
international regulations in wheat, sugar, coffee, 
etc. 

Another and the most disturbing case is pre- 
sented by countries which turned into deficit 
areas only through population increase, klost of 
the former colonial territories also belong to this 
group. Their economy shows a marked imbalance 
as a result of the mercantilistic economic policy 
which has imposed upon them the role of raw- 
material producers. India is the largest and most 
populous of this group, though there are many 


other countries in which the situation is qualita- 
tively even worse. None of them, in general, has 
adequate export-based capacity to import. 

It should never be lost from sight that certain 
products are grown only under specific climatic 
conditions. Since the major deficit areas are 
situated in the middle latitudes, their import 
needs must be satisfied primarily by middle lati- 
tude products. Yet, as has been proved by a num- 
ber of cases, these may be replaced by tropical 
products, or a market may be created for prod- 
ucts of tropical origin by altering dietary habits. 
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The most important of the middle-latitude prod- 
ucts are the cereals. It is very significant for 
marketing and especially for price behavior that 
the growing seasons in the Northern and the 
Southern Hemisphere alternate. The supply of 
fruits and vegetables is much more stabilized now 
than before for the same reason, as Southern 
Hemisphere products reach Northern Hemi- 
sphere markets. Among the tropical products 
which may be substituted for middle-latitude 
products are cane sugar, oils and fats, and cer- 
tain industrial raw materials. Bananas belong to 
the third group for which the market had to be 
created first with the help of much advertising. 
Similarly rice has found an expanding market 
in some European countries. 

Agricultural Products in World Trade 

The annual foreign trade of the world — ^meas- 
ured by the total of aU exports — was valued at 
about 100 billion dollars in the late fifties. Ac- 
cording to the Standard International Trade 
Classification (SITC) employed by the United 
Nations, food, beverages, and tobacco are classi- 
fied together. They account for about one-fifth of 
the total value of international trade, or if non- 
food products are included, for one-fourth of the 
total, while chemicals, machinery, and other 
manufactures have an aggregate share of more 
than 50 percent. The role of agricultural products 
in international trade is therefore decidedly sec- 
ondary. 

The following tabulation brings out in a very 
simple manner the position of the major trade 
regions of the world. The three columns refer to 


the percentage share of each 

region 

(a) in world 


A 

B 

c 

North America 

20 

21 

+1 

Latin America 

19 

5 

-14 

Western Europe, inch UK 

28 

51 

+23 

Eastern Europe and USSR 
South Africa, Australia, 

2 

2 

— 

New Zealand 

7 

2 

-5 

Far East, inch China 

7 

5 

-2 

Others 

17 

14 

-3 


100 100 


exports, (b) world imports, and (c) the differ- 
ence between the two, for the SITC commodity 
group of food, beverages, and tobacco. 

A large part of the trade in agricultural prod- 
ucts is still carried on witliin the political unit. 
This will be indicated later by the ratio of exports 
to total production for particular products. As a 
rule this ratio is low even for major products 
which enter world trade, though in a few cases 
it reaches high values. A good many agricultural 
products do cross international boundaries, but 
trade remains within a single one of the major 
regions mentioned in the above table. This is 
particularly true in Europe, which is divided 
up into a large number of countries. Intra-Eu- 
ropean trade in itself constitutes more then one- 
tenth of the total world trade in agricultural 
products. In the other areas intraregional trade 
is smaller; nevertheless, its aggregate accounts 
for one-fourth of the world trade. Notable cases 
are trade between Mexico or Canada and the 
United States, Argentina and Brazil, China and 
Hong Kong. 

In the discussion that follows only a limited 
number of products wliich play a significant role 
in the foreign trade of the world will be taken 
up. Products which do not enter into interna- 
tional trade in important quantities are omitted ' 
even if they may be regionally of great signifi- 
cance, as potatoes are in Europe, sunflower seeds 
in Russia, and millets in Africa. 

THE MAJOR PRODUCTS 

■^Agricultural products, food and nonfood to- 
gether, make up about one-fourth of the total 
world trade. The following table shows the vari- 


1. Cereals [wheat, rice, maize] 

17% 

2. Oils and fats 

11 

3. Meat, meat products [beef] 

10 

4. Mflk, milk products, eggs [butter] 

6 

5. Tea, cacao, coffee 

13 

6. Sugar 

6 

7. Fruits, wine, tobacco 

12 

8. Fibers [cotton, wool] 

18 

9. Natural rubber 

7 

Total 
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OTIS subgroups and their relative importance; 
products in brackets indmdually account for 
more than 500 million dollars worth of trade. 

These groups will form the subheadings of the 
following discussion. Emphasis will be placed 
upon production and trade; the processing of 
agricultural products will be discussed in Chap- 
ter 9. 

Cereals 

The cereals are the single most important 
group among foods, constituting 17 percent of 
world trade in agricultural products. Together 
with starchy root crops and tubers, cereals are 
the filler of the stomach for the hungry popula- 
tion, and the proportion of cereals consumed in 
the daily diet may well serr-e as an indicator of 
the material standard of living. Tnbcrs and 
starchy roots, though their role is of considerable 
importance in various diets, are negligible in 
international trade because their specific value 
is low and they deteriorate during long transpor- 
tation. They are generally consumed near the 
place of production — potatoes in Europe, cassava 
and yams in tropical and subtropical countries. 
Grains on the other hand have a higher specific 
value and withstand long-distance transporta- 
tion without deteriorating. 

The following table shows for each of the major 
cereals: (.\) approximate annual production in 
million tons during the late fifties ; (b) average 
export price in dollars per ton, which is as a rule 
10 to 20 percent higher than the local price, for 
1959 ; (c) volume of exports as percentage of (a). 


PRODUCT 

A 

B 

c 

"Wheat 

250 

S 62 

11% 

Rice 

250 

121 

3 

Rye 

60 

44 

3 

Maize 

200 

51 

5 

Barley 

83 

52 

8 

Oats 

37 

47 

3 


WnEilT 

"Wlieat is the traditional bread grain in the 
Jliddle East, the Mediterranean, and most parts 
of Europe, especially in the South. Changes in 


food habits among many peoples have been de- 
eidedlj' in favor of wheat, and this cereal has 
found a much expanding market area. It is re- 
placing other cereals in all parts of the world, 
particularly among the urban population, for ex- 
ample, rye in Europe, maize in Latin America, 
and rice in Asia. On the other hand its consump- 
tion has been declining in Europe and in the New 
"World, especially in the United States, as a result 
of the gradual shift toward higher-quality food- 
stuffs. 

"Wlieat is found practically all over the world, 
though high humidity and temperature render its 
production unprofitable, and owing to the long 
growing period required, the latitudinal and alti- 
tudinal limits of its cultivation are reached 
earlier than for other grains. The two main 
wheat-growing zones are the humid temperate 
middle latitudes, where it is found in combina- 
tion with other crops in a rotation system, and 
dry-wet climates, where it is the leading crop and 
frequently the only one grown (monoculture). 
The latter zone, originally grassland and steppe, 
has become the major source of surplus wheat 
which supplies the deficit areas. 

The first and for a long time the only deficit 
area of importance was Europe. Around 1850 the 
steppe lands in southeastern Russia became the 
chief supplier of wheat, successively followed by 
the North American prairies and the irrigation 
lands in Pakistan (then British India) after 
1870, the middle-latitude countries of the South- 
ern Hemisphere after 1880, and Canada and 
Siberia (the latter for the USSR and Eastern 
Europe) in more recent times. Secondary mar- 
kets developed later in Latin America (Brazil), 
Pakistan, and India, the urban agglomerations 
in Southeast Asia and the Ear East, especially 
Japan and coastal cities of southern China. 

Some of the surplus areas disappeared in the 
course of time, like Pakistan and India, or de- 
clined in importance in intercontinental trade, 
like Argentina, South Africa, Australia, and the 
USSR. North America became the largest ex- 
porter as a result of a number of factors men- 
tioned in the foregoing pages. 

Since the time prior to the First World War, 
the world’s wheat acreage has more than doubled, 
while yield per acre has increased by one-third. 
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Large increases of tlie acreage in Canada, the 
Mediterranean countries and the ^iliddle East as 
well as in Pakistan, India, and China were chiefly 
responsible for this. In Europe the area devoted 
to wheat has remained about the same, but yields 
have increased considerably. Thus increases of 
acreage occurred cliiefly in the monocultural zone 
of grassland or in irrigation areas; in the zone 
where wheat is gro^wn in rotation with other 
crops, such possibilities are limited, but yields 
may be increased by more intensive cultivation. 

In a more detailed study of wheat, attention 
should be given to its different types, especially 
with respect to various baking qualities, klarket- 
ing of wheat is also an interesting study, for 
wheat exchanges are the oldest major produce 
exchanges where the prices are established in ac- 
cordance with supply and demand, and a large 
part of the crops is sold in a speculative way long 
before it is harvested. 

BICE 

Rice is the staple food in the East. While wheat 
is processed by milling and baking and distrib- 
uted to the ultimate consumer through an ex- 
tended system of wholesalers and retailers, rice 
is only husked and polished ; it is prepared daily 
in individual homes. Rice is also, in comparison 
with other cereals, a high-quality food and ex- 
pensive, as is evident from the above table ; even 
in the rice countries of the East it is sometimes 
beyond the reach of the poor and is more and 
more being replaced by bread grains and by 
millets. 

Rice makes exacting demands with respect to 
temperature, sunshine, and water. Dry cultiva- 
tion is rare ; most rice is grown either as wet or 
as irrigated rice. Wet cultivation is characteristic 
of the monsoon countries, where the necessary 
water is supplied by the hea-^T!- rainfall during 
the monsoon season. Fields resemble those in ir- 
rigated areas ; they are level and have small dikes 
all around to hold the water. Irrigated fields are 
supplied with water through canals. 

Usually in wet-drj^ areas a single rice crop is 
harvested yearly. With adequate facilities of 
irrigation it is possible to carry out double-crop- 
ping, provided that the temperatures are high 
enough. Further north, as in Japan, rice fields 


are sometimes replanted to a second crop in 
winter, for example, wheat. In many parts of Asia 
rice is somi broadcast and little or no fertilizer 
is applied; consequently yields are low. Trans- 
planting is a step toward intensification; the 
seedlings, when they are four to five weeks old, 
are removed from the seedbeds to the fields. 
Usually four or five months must pass before the 
harvest is reaped. Heavy application of fertili- 
zers is another way of intensifying rice produc- 
tion. For example, in Japan where both trans- 
planting and hea-\’y fertilizing are practiced, 
yields are about four times higher than in Burma 
or Thailand, the main rice-exporting countries. 
In all these countries much labor is involved and 
yet 3’ields are low, expressed per man-hour. In 
some European countries, and above aU in the 
United States, manj^ operations have been mecha- 
nized. Instead of small terraced fields, extensive 
fields and few settlements are found there. As a 
result of heavy investment in every sector of rice 
production, j’ields per unit of area are as high as 
or even higher than in Japan. 

Two-thirds of the world’s rice acreage is still 
in Asia despite the fact that rice cultivation has 
spread all around the world. Rates of increase 
in acreage have been greater in non-Asian terri- 
tories, especially in South America, but the 
highest absolute increase has occurred in Asia. 
There the pressing needs resulting from the con- 
tinuous growth of population induced every 
government to give special attention to expand- 
ing the crop-bearing areas and raising yields 
from lands already in use. The following figures 
bring this to light: 



19B5/S9 

194S/S3 

1959/60 

World production 




(annual average) 
in million tons 

75 

164 

258 

Yields in Ib/acre 

1392 

1427 

1963 


Rice trade is in the main intraeontinental. The 
surplus areas are Burma, ThaOand, some parts 
of mainland China (with local surplus in spots, 
but not China as a whole) , and in normal times 
the countries constituting the former Indochina. 
The deficit areas comprise Southeast Asian conn- 
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tries "which have devoted much of their lands to 
exportable products during and since the colonial 
period (Ceylon, Malaya, Indonesia), urban 
centers (Hong Kong and Singapore) , as -well as 
Japan and India-Pakistan — the latter with im- 
port necessities that vary much from one year 
to the next. European producers (Italy and 
Spain) supply the European market, -which 
absorbs onij' small quantities in addition. The 
United States has been recentl}’- exporting in- 
creasing quantities of her surplus rice, mainly 
to Asian markets. 

Consequently, rice trade in Southeast Asia 
represents one of the most important movements 
of agricultural commodities outside the trade 
orbit dominated by the Western World. It is 
mainly in the hands of Chinese rice merchants, 
and a high degree of governmental control has 
been exercised over it in recent years in the 
countries concerned. 

RTE 

Eye is another important bread grain. It is 
grovm in cool temperate climates, since it is 
hardier and less particular about soils than 
•wheat. It has been the traditional bread grain 
in northern Europe, and is traded -within Eu- 
rope, additional supplies coming from North and 
South America. 

Eye bread is coarser than wheat bread and 
therefore less preferred by the consumer. Still, 
rye was the dominant bread grain in Germany 
as late as the 1930 ’s. The following table shows 
the present situation in rye production and trade 



Western Eastern 
Germany Germany 

Poland 

United 

States 

1 'Wheat: 

production 

4,008 

1,331 

2,041 

32,119 

+ imports 

2,547 

1,235 

1,258 

237 

— exports 

28 

7 

— 

10,029 

Balance 

6,527 

2,559 

3,299 

22,327 

1 Rye: 

production 

3,804 

2,244 

2,056 

685 

-h imports 

80 

252 

261 

87 

— exports 

83 

1 

480 

160 

Balance 

3,801 

2,495 

1,837 

612 


as compared -with wheat (the annual averages for 
the years 1957-1959, expressed in thousands of 
tons) . 

The shift from rye to wheat as the preferred 
bread grain increased the dependence of the 
countries concerned upon imports from overseas 
sources. As a consequence, their governments 
made all sorts of attempts to cheek this tendency ; 
for example, rye bread was much advertised as 
being healthier, or an order was imposed to mix 
rye flour with the wheat flour for normal daily 
bread. 

MAIZE 

Maize was the mainstay of the diet among the 
inhabitants of the New World at the time when 
the first settlers arrived there; hence the name 
“Indian corn.” In contrast to rye, climate and 
soil requirements for maize are much less flexi- 
ble and more exacting. Not many parts of the 
world possess what W. Koppen called the typi- 
cal maize climate (Cfa in his systematic classifi- 
cation), i.e., a humid temperate climate with high 
summer temperatures (more than 72° F). Maize 
is actually grown outside of this climatic type, 
but the product is then either of inferior quality 
or used mainly for silage. 

Among Indians, maize was above all for human 
consumption in the form of porridge (mush) , as 
a sort of bread (tortillas), or as an alcoholic 
beverage. In Southern Europe maize has been 
particularly well kno-wn in Eumania and north- 
ern Italy, where it is eaten as polenta. However, 
by far the largest part of maize production is 
today used as feed for cattle, hogs, and chickens. 
In the United States, where nearly half of the 
world’s maize is produced, practically all of it is 
consumed by livestock. Only a very small part is 
industrially processed into a number of products 
of various uses. For these reasons maize plays 
a relatively insignificant role in international 
trade. 

An interesting development in recent years, 
also in the United States, is an amazing rise in 
productivity for maize. Despite a drastic reduc- 
tion of the planted area, which is at present 
not more than it was at the turn of the century, 
maize production has since gone up by one-half. 
This is mainly the result of the successful breed- 
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ing of new liybrids. No comparable development 
has been observed with any other grain. 

BAHLEV 

This is one of the olde.st grains iis'tl by man; 
it was already widespread in the Old VTorld in 
neolithic times. Owing to its higher tolerance of 
adverse physical conditions, barley is enltivntod 
along the peripheries of the grain culmre today. 
It is found at the Iiighest altitudes of the crop 
area and in parts of the wet-dry climate where 
the wet period is shortest. In the following table 
diflcrcnt grains are compared in terms of (a) the 
length of the growing period in days and (n) 
the necc.ssary amount of heat, expressed as the 
cumulative of average daily temperatures diirin!,'^ 
the frost-free period. 


GU-UN* 

A 

It 

Spring wheat 

120-1-50 

1000-2300 

Spring sown b.arlcy 
Buckwheat 

SO-ICO 

1 200-1 SOO 

(middle latitudes) 

70-00 

1000-1200 

Subtropical millets 

00-120 

2O0O-2S0O 


Barley is now used almost exclusively as a fod- 
der and a raw material for the brewing industry. 

O.ATS 

In Western Europe oats had been traditionally 
used for making bread as well as in preparing 
thick porridges. Today oats serve mainly as feed. 
Like barley and rye, the oat plant is hardier 
than wheat and is found at more than 5000 feet 
of altitude in the Alps and GOOD feet in Asia ; in 
northern Europe it is cultivated as far north as 
66° latitude. 

International trade in oats is small. It origi- 
nates in North America, Argentina, and Aus- 
tralia and is exclusively directed to Europe. 

Oils and Fats 

For a number of rea.sons, oils and fats are 
interesting subjects in economic geography. Next 
to the grains, the supply of these basic products 
is most likely to create major bottlenecks in the 
industrialized countries of Western Europe, 


iicccs-sitatiiig largo imports from other .nreas. The 
geogrnpliic.’il .structure of this cofumodity group, 
however, does not represent a .simple ai;d 
.straightforward relationship of production- 
market ing-coiisumpt ion. 

Oils and fiit.s arc used not only as human food 
and animal feed, hut also for technical and in- 
dustrial purpose.s. They arc obtained from both 
veget.'ible and animal tourees. .^tost of the animal 
fat.s are prtxluecd in tcmpcratc-zone eounlries 
while vegetable oils are n-.orc characteristic of 
tropical and subtrojiie.'il regions; minor ijuatiti- 
tics of both .sources come from the other roue, 
too. Oils and fats of diverse origins and lumce of 
diverse cluiractcri.stic.s can be i)n»ce.'S€d in such 
a way that liicy become interehange.nblc for 
many purposes. Nevcrlhele.ss, there are strong 
regional and national preforenee.s in oils and fats 
for cooking. For instance, in the United States 
one finds a large market for vegetable shortening 
and eocomit oil. In Europe, espeeially in central 
Europe, peanut oil (in French, huilr d’era- 
chidts) is preferred: the particular odor of cer- 
tain olive oils is n.s.soeialcd with Mediterranean 
cookery, a.s ghee or sheep fat with the Middle 
East, and soybean oil with the Far East. 

Final products represent many different raw 
material.s. I’rocessing may be done in the form 
of home industry, but generally it is carried on 
in large manufacturing cstabli-sliments. Interna- 
tional trade involves both the raw materials and 
tlie proce.sscd products, e.g., soybeans as ivell ns 
soybean oil. By-products obtained in the course 
of processing arc valuable as feed or for teclmi- 
cal uses. Before the Second World War the 
United States was chiefly importing the proc- 
essed products while European countries pre- 
ferred to have the raw material so that the 
refined oil and the feed cakes could both be ob- 
tained. 

Within Europe a clear distinction should be 
made between countries in which an intensive 
form of crop farming has been developed in 
combination with the production of livestock and 
other countries; for the latter import mainly 
oils while the former prefer the raw materials. 

Besides the oil-bearing materials and the oils, 
the by-products of the milling process also enter 
international trade. These by-products, e.g., oil- 
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seed cakes, often come from less developed 
countries in which oil plants are grown chiefly 
for human consumption of the oil obtained fron) 
them; livestock industry is cither lacking or in 
a poor state. But the oilseed cakes which could 
improve such a situation are exported to better- 
developed countries, together with raw materials 
and oils. 

Oils and fats are not basically different. Oils 
are liquid at normal temperatures while fats are 
solid. Through chemical processes, however, oils 
may be solidified or fats liquefied. They can ac- 
cordingly be referred to together as the fat 
group, though a particular product is still called 
an oil or a fat. 

It is hard to find a common denominator for 
the statistical treatment of such a diver-sified 
group of products. In accordance with the FAO 
statistics the volume of production or trade, ex- 
pressed in tons, is here employed as the basis of 
comparison. The second solution would be the 
respective value, and the third, the oil-value or 
oil-weight obtained by multiplying the two other 
measures by a certain coefficient which varies 
from product to product. 


Oilseed cakes and meal 

4 

Meat meal and fish meal 

1 

Lard and shortening 

0.5 

Groundnuts 

1-1.5 

Copra 

1.5 

Palm kernels 

0.7 

Soybeans 

3 

Linseed 

0.7 

Cottonseed 

0.4 

Castor beans 

0.1 

Hapeseed and mustard seed 

0.2 

Sesame 

0.1 

Animal fats 

0.9 

Linseed oil 

0.3 

Soybean oil 

0.4 

Cottonseed oil 

0.2 

Groundnut oil 

0.3 

Olive oil 

0.1 

Palm oil 

0.6 

Coconut oil 

0.3 

Palm kernel oil 

0.1 

Hapeseed oil 

negligible 

Sunflower oil 

negUgible 

Castor oil 

negligible 


The accompanying map shows world produc- 
tion of the more important vegetable oils; the 
similar map for animal products is found on 
page 94. Whaling accounts for another small 
part of the total production. The contributions 
of these three group.? to the world fat .supply 
are approximately as follows: vegetable 74 per- 
cent, animal 18 percent, and whale oil 8 percent. 

The table below lists raw materials and oil 
products and their approximate volume of for- 
eign trade in million tons; it also suggests how 
large a variety of products make up this group. 

In contra.st to this bewildering array, the 
structure of international trade in oils and fats 
seems simple. Before the Second World War the 
two largest deficit areas were Europe and North 
America. About one-fourth of the total world 
net imports were directed to North America 
alone. Immediately after the war, however, its 
share dropped to 5 percent, subsequently disap- 
pearing completely during the fifties. European 
countries — and the USSR with a very small 
amount — remained the only importers, absorbing 
an increasing quantity of oil seeds, oil nuts, and 
oils. So far as the vegetable group is concerned, 
Africa moved up to first place among net ex- 
porters with more than two-fifths of the world s 
net exports, surpassing Asia, whose net exports 
declined from 50 percent to one-fourth of the 
world total. Another significant change in the 
postwar period was the emergence of North 
America, a former net importer, as an exporter 
taking equal rank with Asia. These should be 
regarded as significant changes in the world eco- 
nomic geography of commodities; the precarious 
position of Europe has been intensified. It relies 
on Africa more heavily then on any other region 
of the world for supplies of fats and oils, while 
the United States has become independent of 
Southeast Asian sources. 

Another change of significance, though a com- 
paratively minor one as yet, is a gradual shift 
in world trade from oil seeds and nuts to oils. 
It reflects the general trend in the producing 
countries toward building up their own proc- 
essing industries. Trade in oil seeds and^ nuts 
was about the same at the end of the fifties as 
prior to the Second World War, but trade in oils 
increased by more than 50 percent. 
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Finally, a momentous change in the relative 
positions of products has come about through 
the rapid increase of the soybeans and the soy- 
bean oil in international trade. Slainland China, 
particularly the northern part and Manchuria, 
used to be the major suppliers of soj^beans to the 
Far Eastern markets and other minor outlets. 
Soybean production in the United States was 
started in the middle twenties and rose sharply 
after the outbreak of the Second World War; 
by the end of the fifties the United States produc- 
tion had surpassed that of mainland China, mak- 
ing up about one-half of world production. 
Parallel to this development is the increase in 
soybean exports of the United States; in 1959 
they were 2% times those of Cliina. In the case 
of soybean oil the supremacy of the United 
States is even more pronounced, since practically 
no oil is exported from China. 

Meat and Meat Products 

For this commodity group the statistics cover 
the animal population on the one hand and 
international trade in animals and animal prod- 
ucts on the other; comparable statistics on the 
products as such are not available. The distribu- 
tion of the various animals is presented on the 
accompanying map. The relationship between the 
natural environment and the distributional pat- 
tern is in most cases so clear that little has to 
be said in this respect. The different types of 
animal husbandry have been discussed in Chap- 
ter 4. 

The amount of meat and meat products is gen- 
erally proportional to the result of multiplying 
the number of animals by two factors — (1) a 
factor for rejuvenation or reproduction and (2) 
a factor for the weight of the animals. The 
weight factor shows great regional differences. 
The average live weight of the cattle exported 
from Argentina or central European countries is 
about half a ton per head, while the average for 
cattle of southern European and tropical prove- 
nance is about one-fourth to one-third of a ton. 
Similarly, Danish hogs weigh on the average 
twice as jnueh as hogs in most other European 
countries, and at least three times as much as 
hogs of the African and Asian exporters. 


The output of meat is further influenced by 
a third factor which fluctuates over the time. In 
regions where the supply of fodder varies con- 
siderably through the year, the animal popula- 
tion is periodically reduced in order to adjust 
the number of animals to the fodder available. 
This brings about an increase in meat output, 
usually accompanied bj' a decline in its prices. 
It is a regular occurrence in the middle latitudes 
at the beginning of the winter season, and in 
wet-dry climates at the beginning of the drj' 
season. Similar but irregular are the repercus- 
sions of a shortage of fodder from natural or eco- 
nomic causes. In Europe, where pigs are fed with 
potatoes instead of maize as in the United States, 
another regulating factor appears, because po- 
tatoes are also valuable as human food and 
therefore the farmer’s decision whether to sell 
his potatoes for human consumption or to feed 
them to the pigs depends upon the price relation 
between the two produets. 

The supply of meat and meat products within 
a given area is thus dependent on a number of 
faetors and must be studied separately for each 
ease. The following discussion deals only with 
the foreign trade. 

Cattle are the most important of the livestock 
that enter international trade; the number and 
the live weight involved are about 3 million head 
and 1.0-1. 5 million tons. Trade in cattle takes 
place mainly among neighboring countries. Its 
greatest concentration is found in Europe, where 
Ireland, Denmark, Austria, and Yugoslavia are 
the chief exporters while "West Germany, the 
United Kingdom, and Italy (northern) consti- 
tute the importing group. In North America 
cattle are exported from Canada and lilcxico to 
the United States. In Asia there are local exports 
from Syria to Lebanon as well as from China 
(and Jlongolia) to the nearby countries, fore- 
most to Hong Kong. 

In hogs the predominance of intra-European 
trade is even more pronoTinced. Denmark and 
Sweden in Western Europe and Bulgaria, Hun- 
gary, and Poland in Eastern Europe are export- 
ing to the adjacent countries, West Germany 
and Au.stria. The United Kingdom, a large im- 
porter of cattle, docs not import hogs. In the 
rest of the world similar situations prevail — 




49 • LIVESTOCK. Each do! jymbol from (1) fo (5) roprojonh 10 million head (1957— 1959 aver- 
age): (1) cattle; (2) buffaloes; (3) pigs; (4) sheep; (5) goats; (6) export trade In fresh meal, only 

by ma)or exporters. 
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e.g., exports from Honduras to Salvador, and 
from China to Hong Kong. The latter represents 
the most important trade relationship outside of 
Europe and accounts for ahout one-third of the 
■world trade in hogs. 

Technical advances in canning and freezing 
have made it possible to ship meat products over 
considerable distances and in consequence opened 
up new supply areas in distant parts of the 
■world. Trade routes for frozen meat and meat 
products are longer than those for live animals. 

Approximately 2 million tons of fresh meat, 
mostly frozen, annually finds its ■way into world 
trade. Beef and veal make up 45 percent. Practi- 
cally all the imports are destined for European 
countries, and of these the United Kingdom is 
the single most important importer ; the United 
States receives relatively small quantities. 
Roughly one-half of the total volume of exported 
beef and veal originates in Argentina and Uru- 
guay and about one-third in Australia and 
Zealand. Nearly all the mutton and lamb, which 
represent 20 percent of the total exports of fresh 
meat and meat products, comes from_ Australia 
and New Zealand, -with a small addition from 
Argentina. They find the largest nmrket in 
Europe, primarily in the United Kmgdoni, 
which absorbs practically all the mutton and 


lamb. , 

■World trade in poultry, with lo percent of 
the total, is mainly intracontinental, the only 
exception being a large flow from the United 
States to Europe, particularly to West Germany. 
Finally, pork, which ranks about equal to poul- 
try in tonnage traded, is for the most part an 
intra-European trade commodity floiving from 
the eastern to western eountries. Additional im- 
ports to Europe originate in Argentina. The 
onlv other flow of consequence is between Canada 


and the United States. 

As in the case of oils and fats, Europe appears 
as the only significant deficit region w iic i is 
supplied both from within, i.e., by •uropcan 
countries with a more agricultural structure, and 
from far distant sources. The trade between 
China and Hong Kong is statistically sifnnficant 
but geographically speaking, it can be i lewcd as 
the trade between a large urban center and its 
agricultural vmland and is international only 
political accident. 


Milk, Milk Products, and Eggs 

Like sugar, dairy products constitute one of 
the smallest groups of agricultural commodities 
in world trade both in weight (2.5-3 million 
tons) and in value (6 percent of all the agri- 
cultural products involved). However, this does 
not apply to milk production itself. As ivith 
meat, production of milk may be estimated if the 
two factors, i.e., the number of milk-producing 
animals and the milk yields, are kno'wn. The 
milk j-ield varies even more than the meat yield. 
The average annual yield per milch cow is more 
than 4000 kilograms in the Netherlands and 
more than 2500 kilograms in most European 
countries ; comparable yields are obtained in the 
United States (about 2900) while those in the 
USSR are somewhat lower (1800). The corre- 
sponding figures for Latin America, Asia, and 
Africa are 1000, 500, and less, while they again 
reach 1900 in Australia and 2700 in New Zea- 
land. Israel boasts the highest yield with more 
than 4300 kilograms. The FAO calculated total 
milk production for 1959 to be 335 million tons, 
the bulk of which consisted of cow’s milk. Note 
that this total exceeds that of wheat or rice. 

lilost of the milk is consumed on the spot or 
marketed within a small radius of its production. 
Practically no fluid milk enters international 
trade. In the present context we are concerned 
only ■with the processed forms of milk, i.e., con- 
densed or powdered milk, butter, and cheese. 

Probably butter presents the simplest relation- 
.ships. The outstanding deficit region is 'Western 
Europe with a net import of more than 200,000 
tons (this and the following figures refer to an- 
nual averages for 1956-1959). Most of this butter 
comes from Amstralia and New Zealand (com- 
bined net exports 245,000 tons). Other countries 
and regions represent only small fractions in 
the world trade of butter, either ns e.xporfcrs 
(North and Latin Americas) or importers (all 
the rest). The only exceptions arc intrarcgionnl 
trade relations — e.g., between the USSR (com- 
bined exports 37,000 tons) and the countries of 
Eastern Europe, or Denmark and the Nether- 
lands and other European countries. The -world 
total of butter exports averages about O.G million 
tons per annum. 

Cheese, with 0.4 million tons, ranks lower than 
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butter and its trade structure becomes more 
complex. "Western Europe as a wbole is a net 
importer. However, the difference is extremely 
small. Intra-European trade is lively and many- 
sided ; Prance, Italy, and Switzerland join Den- 
mark and the Netherlands with large volumes of 
special kinds of cheese. The United States to- 
gether with Latin America and many other 
countries make up the rest of the net importers, 
while Australia and New Zealand remain the 
only net exporters in the world’s cheese trade. 

In terms of weight, condensed and powdered 
milk together form the most important item of 
the present gronp, with total exports of 1 million 
tons equally divided between the two. Large 
markets for these products are found in the 
tropical and subtropical countries of all the 
continents. Especially "Venezuela, India, Burma, 
Malaya, Thailand, the Philippines, Japan, and 
Egypt are heavy importers. Europe is the promi- 
nent exporter of condensed mUk, and North 
America of powdered milk. Australia and New 
Zealand contribute considerable quantities of 
both to the world export trade. By far the single 
most important exporter of condensed milk is 
the Netherlands. 

Eggs are usually included in this group. Inter- 
national trade in eggs is considerable both in 
weight (about 0.5 million tons) and in value 
(about 300 million dollars). Unlike the other 
products in this group, the trade in eggs takes 
place mainly among neighboring countries or 
within a single regional unit. In Europe the flow 
is from Eastern Europe, the Netherlands, and 
Denmark into West Germany and Italy; little 
is directed to the United Kingdom. Small 
amounts are also exported from the United 
States, Canada, and Argentina to various coun- 
tries of the Western Hemisphere and Europe. 
Last but not least, mainland China exports con- 
siderable quantities of fresh eggs to Hong Kong 
and powdered eggs to the world market in gen- 
eral, mostly to Europe. 

Tea, Cacao, and Coffee 

Sometimes these three products of tropical 
origin are collectively called the “colonial prod- 


ucts. ’ ’ This name characterizes them .very well ; 
for even though the crops differ in environ- 
mental requirements, the present pattern of their 
distribution over the world is attributable rather 
to colonial economic policies than to any other 
cause. Tea is a product of Asia, cacao mainly of 
Africa, and coffee almost exclusively of the 
Western Hemisphere. The current trend of pro- 
duction is to smooth out this regional division 
somewhat. Countries who export these products 
generally have a typical “colonial” structure in 
their export trade, i.e., their economy depends 
so much upon the price and marketing condi- 
tions for a single crop or limited group of crops 
that a sound development of the country is often 
hindered. These characteristics stand out more 
markedly in this group than in any others and 
therefore the products will be discussed here in 
particular. 

Tea requires a tropical highland climate with 
sufficient humidity. Picking of leaves continues 
the whole year round and has to be done by 
hand. Tea production is therefore labor-intensive. 
The curing of tea, which may be done in differ- 
ent ways, takes place either in small or in large 
establishments. In China and Japan production 
of tea has traditionally been a small-scale opera- 
tion. In the former colonial areas of South Asia 
the present structures of production have evolved 
according to different colonial policies — i.e., ex- 
tensive commercial plantations in combination 
with indigenous producers in Indonesia, and 
mainly large estates in the former British colo- 
nies of Ceylon and India. 

The table below shows an overall increase in 
production and the prominence of South Asia. 
The recent slight decline of South Asian su- 
premacy is largely due to expanded production 



1909/lS 

1925/29 

19/8/52 

Total production 

(1000 tons) 

286 

406 

627 

Percent in: 

Ceylon 

30 

25 

22 

India" 

43 

44 

48 

Indonesia 

10 

16 

9 


“ Including all areas of former British India. 
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in other parts of the world ; in Africa (especially 
Nyasaland and Kenya) and the USSR, where 
tea is the preferred beverage, production has in- 
creased at a rapid rate, supplementing in the 
USSR the traditional supply from China. China 
is altogether excluded from the present table 
because production figures for earlier years were 
imobtainable. 

In Ceylon and India, tea stiU holds the first 
place among the export commodities. The share 
of tea in the national "export trade was 64 per- 
cent for Ceylon and 21 percent for India (the 
average for 1956-59) ; the corresponding figure 
for Indonesia was but 2-3 percent. Tea is a prod- 
uct with an unusually large part — as much as 
three-quarters — of its production going into the 
export market. Both India and Ceylon export 
most of their tea production ; their share among 
the producers and the exporters is practically 
the same and amounts to 70 percent. 

Coffee occupies lower altitudes than tea and is 
found between 2,000 and 5,000 feet or even 
higher. In most producing countries there exists 
a seasonal rhythm of production which is condi- 
tioned either by the dry and wet seasons of the 
tropics or by influences of the extratropical 
winter season. Coffee may be produced on family- 
sized farms as in Colombia, in medium-sized to 
large units or so-called coffee fincas as in Central 
America, or in large plantations as in Brazil. 
The processing of coffee berries to render them 
transportable and marketable, i.e., removal of 
the pulp, drying, milling, and sorting, is con- 
ducted in different ways. When producing units 
are small, processing is generally done on a co- 
operative basis; such is the case in Colombia, 
where the Pederacion de Cafeteros holds a very 
strong place in the country’s economy. The 
larger the size of the producing unit, the more 
complete will be the installations for processing 
to be found on the finca or coffee plantation. In 
most of the coffee-producing countries, however, 
the marketing of the crop for export is super- 
vised and frequently even handled by a state 
organization. This is understandable: the na- 
tional economy is highly dependent upon coffee 
exports as shown by the following list, based on 
averages for 1956-1959. 



RANK 

SHARE 

OF COFFEE 


OF COFFEE 

IN TOTAL 


AS AN 

EXPORT, 

COUNTRY 

EXPORT 

% 

Brazil 

I 

62 

Colombia 

I 

76 

Costa Rica 

I 

61 

Nicaragua 

I (or II)“ 

38 

Honduras 

II" 

17 

El Salvador 

I 

73 

Guatemala 

I 

72 


“ Alternating with cotton. ‘ After bananas. 


These Latin American countries were together 
responsible for 74 percent of the world coffee 
supply in 1959. 

One characteristic common to all the three 
products of this group is that they are tree crops. 



1909/lS 1925/29 19/8/52 

1959 

Total production 
(1000 tons) 
Percent in: 

1208 

2106 

2240 

4605 


Western 




82 

Hemisphere 

87 

90 

84 

Brazil 

66 

66 

46 

57 

Colombia 

Central 

4 

9 

16 

10 

America" 

8 

7 

9 

6 

1 ® Comprising Guatemala, 

El Salvador, Honduras, 

1 Nicaragua, Costa Rica, Panama. 




Consequently shifts in production occur slowly. 
The age of a coffee tree is several decades; old 
trees are continually replaced and coffee areas 
consequently have a high degree of stability'. The 
annual crop of coffee, on the other hand, is 
subject to violent fluctuations from year to y'ear ; 
especially in Brazil the trees are liable to damage 
in the early stage of the vegetation period, i.e., 
when they blossom, by the invasion of cold air 
from the south. The equilibrium between supply 
and demand is thus easily disturbed and large 
fluctuations in price result. In 1956 Brazil ex- 
ported about 1 mUlion tons of coffee valued at 
1,030 million dollars; however, the 1 million 
tons exported in 1959 brought only’ 733 million 
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dollars in return! The total economy of these 
countries is extremely sensitive to the behavior 
of coffee prices and it would be most difficult to 
change this economic structure within a matter 
of a few years. 

The following table shows that coffee is pri- 
marily an American crop even though African 
producers (West Africa, Angola, Uganda, Ethi- 
opia) are entering the world market with in- 
creasing quantities. 

Of the three products, production of cacao has 
undergone the greatest areal shifts since the 
turn of the century. The tree was brought from 
the Western Hemisphere to the densely settled 
areas of West Africa, where the wet tropical 
climate at low altitudes proved to be well suited 
to the growing of cacao. It is now firmly estab- 
lished there as the following figures show : 



1909/IS 

m6/S9 

1948/62 

Total production 

(1000 tons) 

235 

532 

760 

Percent in: 

Western Hemisphere 

62 

36 

34 

Brazil 

13 

13 

16 

Ecuador 

16 

4 

4 

Dominican Rep. 

8 

4 

4 

Africa 

35 

63 

66 

Ghana 

15 

43 

33 

Nigeria 

4 

8 

14 

1 S. Tomd e 

1 Principe 

15 

3 

1 


Growing cacao and processing the beans do 
not require large mechanical installations with 
corresponding capital investment; consequently, 
cacao culture is very well adapted to an indige- 
nous mode of production which operates on a 
small scale and where the land, manpower, and 
trees represent the main operational capital. In 
West Africa the cacao-growing industry is par 
excellence a concern of small native growers. On 
the other hand, cacao trees are very susceptible 
to a number of destructive diseases which are 
difficult to control and combat in the structure 
of native production. Moreover, the significance 
of the cacao exports in the national economy (in 
Ghana as well as in Nigeria cacao takes first 


rank among the export products, representing 
56 and 20 percent, respectively, of the total 
value of exports average for 1956-1959) leads to 
repercussions from fluctuating exports which go 
far beyond the economic sphere. 

The ratio of exports to production for cacao 
in quantity is over 90 percent, which gives it a 
unique place among the products discussed; 
cacao-producing countries themselves have very 
little use for this product and their dependence 
on distant market conditions is thereby increased. 

Sugar 

Sugar is today a very important single item 
in world commerce, representing 1.4 billion dol- 
lars’ worth of trade (exports) or 6 percent of 
the total value of the agricultural exports in 
1959. It occupies an important place in our diet 
though its eonsumption varies a great deal from 
one country to another. In the industrialized 
countries, per capita consumption of sugar runs 
from 70 to 100 pounds annually, but in the so- 
called underdeveloped countries it drops to 40 
or 30 or even less. In the Middle Ages sugar was 
an item little known in Europe. Honey and other 
things were used instead to sweeten food and 
beverages. With the acquisition of colonies, first 
in Brazil and later in the Antilles, cane sugar 
began to flow into world trade in increasing 
quantities; it was the first product of tropical 
origin exported in bulk. Gradually its role 
changed from a luxury item to one of the daily 
necessities. 

Sugar is the best example of an agricultural 
product which can be produced in the tropics as 
well as in the middle latitudes though based 
on entirely different raw materials and manu- 
factured in very different manners. 

Sugar cane — or rather sugar canes, for there 
are many varieties— is a product of the tropics 
and the subtropics. The plant requires a mean 
annual temperature above 70° P and an annual 
precipitation of 40 inches. The sugar content is 
considerably increased, from 9 to 15 percent, if 
the growth period is followed by a drj* period. 
The latitudinal range of sugar cane culture is 
verj* wide, reaching as far north as 30° in Louisi- 
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ana, 33° in Spain, 33° in Japan, and 30° in 
Natal. In the marginal zones, planting has to 
be done for every crop, hut in lower latitudes 
several crops may he obtained from the same 
plant (ratoon crops). 

The primitive way of extracting ragar is first 
to press the cane and then to boil down the 
sugary liquid until it cr 5 ’^stallizes. This sugar is 
classified in the FAO statistics as noncentrifugal 
sugar and is known throughout the world under 
many different names— ^aueZa, piloncillo, and 
chancaca in Latin America, gur in India, etc. In 
all these countries most of the crop may he proc- 
essed in this way to be locally consumed. As far 
as quantities are concerned, India and Pakistan 
are the most important producers of noncentrifu- 
gal sugar; their share of centrifugal sugar is 
correspondingly small. Sugar as an export com- 
modity is centrifugal sugar, extracted and re- 
fined in large establishments where economic and 
technical considerations require a steady supp y 
of cane in large quantities. Land around these 
sugar mills or centrals is therefore devoted ex- 
clusively to cane growing, whether the cane is 
produced by the sugar mill operators themselves 
or by independent growers who deliver the cane 
under a contract system. In some areas the cane 
land is intermittently used as pasture land for 
the draft animals, but in others it is strictly 
monocultural. Hea-^T fertdizing is therefore an- 


other characteristic. 

It is well known in history how the war be- 
tween England and France in the early nine- 
teenth century cut off continental Europe from 
major sources of sugar and how Napo eon oo 
the initiative in solving the problem of extract- 
ing sugar from beets. Today sugar beets consti- 
tute the second source of centrifugal sugar an 
are characteristic of the higher middle latitudes. 
Though the making of beet sugar was originally 
a typical European division of the world s sugar 
economy, it has since spread to all other middle- 
latitude eountries, especially to the USSR, and 
also to the United States. Its initial objective 
to make the countries in question independent of 
colonial sources of cane sugar, has become of less 
importance today. For a number of reasons the 
sugar beet is admirably suited to modem crop 
rotation and is therefore grown for other reasons 


than just to secure the supply of sugar. The area 
from which a beet sugar mill draws its raw ma- 
terial has a considerable radius. Sugar beets 
stand long-distance transport and even pro- 
longed storage much better than sugar cane, 
which deteriorates rapidly. 

An important economic aspect of sugar pro- 
duction is that the industry yields valuable by- 
products — alcohol and molasses on the one hand 
and the refuse on the other. Sometimes the rum 
brings more profits than sugar. The refuse is 
equally important, especially in beet sugar, for 
the remains of the milling process are returned 
to the farmers to be utilized as very valuable 
feed. 

Whether a countrj- relies chiefly on cane sugar 
or on beet sugar is determined by a number of 
factors. Beet sugar is ruled out in all areas where 
sugar cane can he grown, because its cost is 
higher. In other areas such factors as economic 
policy (autarky, or national self-sufSciencj") and 
considerations of protecting one’s own colonial 
producers of cane sugar or of helping one’s own 
farmers by creating a market for sugar beets and 
thereby improving the farming operations at the 
same time have played their parts to varying 
degrees in different countries and at different 
times. 

The following statistical tabulation represents 
annual averages for the years 1957-1960. 

The pattern of international trade in sugar is 
relatively simple. In the second half of the fifties 
the only large deficit areas in the world were 
North America, with 4.0 to 5.0 million tons of 
net imports, and Western Europe, with 3.5 mil- 
lion tons. The Jliddle Eastern countries also 
constitute a net importing area of a minor order, 
jvith 1 million tons. Europe relies for sugar sup- 
plies partly on Eastern Europe (1 million tons 
of beet sugar) and to a larger degree on her 
former colonial possessions in different parts of 
the world which are still within the trading 
orbits established by the British Commonwealth 
and the French Union. Additional supplies of 
cane sugar came from Latin America to be sold 
on free markets. North America, mainly the 
United States, depends in the first place upon 
Hawaii and Puerto Rico; imports from these 
islands are, however, not considered interna- 
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Total production; 



Centrifugal sugar 

45,060,000 tons 

Beet sugar 

19,770,000 tons 

Cane sucar 

28,290,000 tons 

Nonceatrifugal sugar 

7,650,000 tons 

1 Sucar cane and cane sugar (total production of 

1 sugar cane 3C9 million tons) : 



Sugar 

Cane 


cane 

sugar 

1 North and Central America 30% 

42% 

Cuba 

13 

21 

South America 

22 

21 

Brazil 

13 

11 

-Asia 

35 

20 

India 

20 

12 

Pakistan 

jt 

•a 

1 

.Africa 

6 

13 

China mainland 

3 

1 

I Sugar beet.c and beet sugar (total production of 

1 sugar beets 147 million tons): 



Sugar 

Beet 


beets 

sugar 

Europe 

53% 

56% 

Eastern Germanv 

4 

4 

Western Germany 

8 

7 

France 

7 

7 

Italy 

6 

5 

Ciccht^lovakia 

4 

4 

USSP. 

31 

28 

United States 

10 

10 


where some sort of preferential policy has estah- 
ILshed the relationships, and only minor qnanti- 
ties can be considered free-market sngar. The 
Cuban political problem of the 1960's had reper- 
cussions in the world economy as well as in the 
Cuban economy itself, in which sugar made up 
72 percent of total exports by value and Go per- 
cent of exports destined for the United States. 

Fruiis, TTirie, and Tobacco 

This is a very heterogeneous group of products 
and is put together here for convenience. Among 
the fruits that enter international trade, only 
bananas and citrus fruits are of outstanding im- 
portance. Together their world trade exceeds the 
half-billion-dollar mark, equaled by wine but 
surpassed by tobacco by another half billion dol- 
lars. 

Citrus fruits have quite distinct locational 
characteristics and phj'sical requirements. Origi- 
nating on the subtropical east coast of monsoon 
Asia where no irrigation was required, they were 
introduced into the summer-dry Mediterranean 
regions to become irrigated crops. In the Xew 
"World the corresponding locations are in Florida 
on the one side and California on the other. 
Secondarj' production centers in various part.s of 
the world also belong to either one of these two 
major climatic ti.'pes. The largest flows of citrus 
fruits occur mainly within two areas — from the 
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ally also has to meet certain other rcfiuiremcnts 
— plcasinfr taste, sire, tonph skin, etc. ^ ith the 
exception of the Canary Islands and est Africa 
(less than 10 percent of the world exports in 
xTiluc) exported bananas arc a product of the 
■\Vcsteni Hemisphere. A few chnractori.stic fe.n- 
turcs of banana production relevant to economic 
peopraphy require special mention. (1) Bananas 
pro\-ide an outstandinp example of a tropical 
product for which every possibility of advertise- 
ment was exploited to create a market in the 
middle latitudes. (2) Commercial banana pro- 
duction is virttially monopolired by larpc, for- 
eipn-controlled companies outside of the coun- 
tries of production. The local price for bananas 
is so low that it does not pay for independent 
proelueers to prow bananas for sale unlc.ss thej 
are subsidised in some way or other, usuallj bj 
the banana companies themselves, which in tins 
manner provide for additional sources of pro- 
duction. Profits are made on the way to the 
consumer after bnuanas have left the country of 
production. (3) Bananas arc pcnerally prown 
bv the larpc companies in monocultural form. 
In Central America they are so much afrecteel by 
two virulent disea.ses (sipatoka and Panama dis- 
en.se) that a plantation must be abandone a cr 
five to fifteen years. Therefore these companies 
arc alwavs in need of larpc land reserves w no i 


arc for the moment unused. Another consequence 
is that banana production shifts rapidly from 
one area to another within a county , an a . o 
from one countrj- to another. (4) Bananas arc 
grown in hot lowlands not far from the ports ot 
shipment. Before the banana-growin? venture 
was started, the.se lowlands had been praeticallj 
uninhabited because of their unhealthy condi- 
tions. The banana companies made an enormous 
investment in the way of building settlements 
railroads, etc., as well as bringing ® * 

the thousands. All these characteri-stics throw 
light on the reasons why banana eomP»">es are 
often bitterly attacked by 
unions despite their enterprise and eeonon 
portance and why the stigma of colonialism 
upon them, whether justifiably or not. 

Grapes and wine are interesting for two rea- 
sons, i.e., the structure of their 
processing and the distribution of the industry. 


Grapes are grown for immediate consumption, 
for the preparation of raisins, and for wine. 
World production is succinctly presented in the 
following table. 


GRAPES 

GRAPES 

FOR 

vrisn 

WIKX 

RAISIKS 

Total world 
production 
(1000 tons) 41,050 

31,000 

22,300 

650 

Europe &i% 

74% 

72% 

23 

France 18 

22 

21 

— 

Italy 22 

27 

26 

C 

Spain and 

Portugal 10 

13 

12 

— 

Algeria 5 

6 

7 

— 

United 

States 6 

4 

4 

— 

Argentina 5 

4 

7 

— 

* Greece 21, Iran 10, Australia 13. 




Even more noteworthy are the facts about the 
international wine trade. France, generally con- 
sidered to be a wine-exporting countrj-, actually 
accounts for only 5 percent of the total world 
exports wliile taking in G2 percent (!) of the 
total world imports. In absolute quantity, this 
means 20-40 million gallons of wine exported 
from France again.st 350-450 million gallons 
imported. The most important wine-exporting 
countrj- is Algeria, with a share of 48 percent; 
4 percent conies from Jlorocco and an equal 
amount from Tunisia. Italy contributes 6 per- 
cent, Portugal and Spain 7 percent each to the 
total wine exports. Tliese are the only coun- 
tries which yearly exported more than 22 million 
gallons of wine (1 million hectoliters) between 
1957 and 1960. On the importing side, "West 
Germany is a distant second after France, with 
11 percent; Switzerland ranks next, with 4 per- 
cent. All other countries import less than 22 
million gallons. 

Only one-fifth of the total volume of tobacco 
production moves into the channels of interna- 
tional trade as unmanufactured tobacco. Europe 
is the only major importing area, followed by 
the USSR and Australia by a wide margin. The 
exporting countries can be grouped according to 



104 


A GEOGRAPHY OF WORLD ECONOMY 


the kind of tobacco they produce. The most im- 
portant group, ■which accounts for one-third of 
the -world exports, consists of Turkey, Bulgaria, 
Greece, and Yugoslavia, exporting the Balkan 
tj'pe of tobacco much preferred by many Euro- 
pean cigarette smokers. The other group is the 
United States (about one-fourth) , -which exports 
tobacco of the Virginia type also to Europe, 
ilinor exporters are Cuba (until recently ex- 
porting to manufacturing plants in the United 
States, mostly in Florida) , Brazil, and mainland 
China (exporting to neighboring countries, es- 
pecially to the Soviet bloc). Finally Ehodesia- 
Nj-asaland has been exporting significant 
amounts in recent years. 

Ruhier 

Natural rubber is obtained from the tree 
Bevea brasiliensis, indigenous to the Amazon 
Forest. It -was introduced into other parts of 
the -world and has been improved by scientific 
breeding to yield a maximum amount of latex. 
Around 1880 the first seedlings -were brought 
from Brazil via London to botanical gardens in 
Ceylon and Singapore. This -was the beginning 
of the rubber plantation industry in Southeast 
Asia, where Bevea foimd excellent soil and cli- 
matic conditions. The rise of the automobile in- 
dustrj' after the turn of the century created ne-w 
needs for natural rubber and a rapidly expand- 
ing market. 

The mode of rubber production is of three 
types; (1) -wild rubber, -which is collected from 
natural stands in the tropical forest; (2) native 
production by small holders; and (3) plantation 
industry. The first tj-pe played an important 
role in the last century and made a come-back 
during the Second "World War under the emer- 
gency -when the rest of the -world -was cut off 
from Asian supplies by the Japanese occupation 
of the supply area. But collecting -wild rubber 
is an inefficient and uneconomic mode of produc- 
tion and the qualitj’ of rubber is inferior. Native 
production is possible in conjunction -ndth sub- 
sistence farming ; therefore it is frequently found 
as a cash crop in the rice-centered kampong 
economy of Malaya and in Indonesia. Rubber 
trees may be planted on hillsides, -which are 


otherwise unutilized. The latex can be processed 
by native farmers into rubber sheets with a 
minimum of technical experience and capital, 
and thus they obtain a marketable product. For 
plantation production, large capital investment 
is necessary ; that is why most rubber estates are 
either European or Chinese concerns. The labor- 
ers on these plantations work for wages and 
purchase part of their food. The latex is col- 
lected from the rubber trees every morning. It 
is immediately treated and made into rubber 
sheets. Plantation rubber is of superior quality 
and fetches higher prices. Today more and more 
latex is shipped as it is, without being coagu- 
lated, and processed to special-quality rubber in 
the industrialized countries. The different reac- 
tions of the plantations and the native producers 
to rubber price fluctuations have been discussed 
above. 

In one respect rubber production differs from 
other tree cultures, e.g., coffee. The output of 
latex can be regulated by increasing or reducing 
tapping within certain limits set by the number 
of producing trees. For production to be stepped 
up beyond this point, at least several years are 
required before newly planted trees become 
ready for tapping. If the imbalance between 
supply and demand is caused by an oversupply 
of rubber, it may be corrected by controlling 
production through a joint effort of the produc- 
ing countries. Two-thirds of the world’s natural 
rubber is produced in the Federation of Jlalaya 
and in Indonesia, or 90 percent in Southeast 
Asia. This whole region used to be a colonial 
realm before the Second World War, with the 
exception of Thailand, and agreement on a re- 
strictive policy was not difficult among the inter- 
ested parties. After 1922 restrictions of exports 
had to be imposed in the form of various regulat- 
ing plans and schemes in order to assure a sup- 
portable minimum price and to safeguard the 
rubber industry as well as the economy of the 
colonial territories concerned. 

During the Second World War supplies of 
natural rubber virtually ceased and most of the 
world had to resort to secondary or sj-nthetic 
rubber. The sj-nthetic rubber industry, which is 
based on oil, natural gas, or coal, -will be dis- 
cussed in Chapter 9. It was highly developed in 
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52 • RUBBER: production and Irado. Logond: (1) arcat of natural rubber production, aftor Insf. 
Ini. d'Agricult. (FAO), 1944; (2) production of natural rubber in 19S9 (one bar = 100,000 tons); 
(3) production of synthetic rubber in 1959 (one bar = 100,000 tons)— data incompioto, ospo- 
dally for the Soviet Bloc; (4) automobile production In 1959 (one dot = 50,000 motor vehicles); 
(5) world trade in rubber, relative importonco Indicated by the width of the arrows. 
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the United States. After the -srar synthetic rub- 
ber production -svas at first much curtailed, since 
the Asian producers of natural rubber were again 
able to supply the world market. This shift back 
to natural rubber was motivated by economic 
and political reasons. The countries in the rub- 
ber-producing area had meanwhile attained 
independence and their national economy was 
heavily dependent on the export of such com- 
modities as natural rubber. In Jlalaya the share 
of rubber in the national export trade was 63 
percent, in Indonesia 40 percent, and in Ceylon 
17 percent (1956-1959). Furthermore, as most of 
the rubber was sold to the United States, the 
returns from this transaction constituted one 
of the major sources of dollar earnings for the 
Commonwealth. These rubber-producing coun- 
tries preserve to a remarkable degree the colonial 
economic structure and suffer from price fluctua- 
tions in the same manner as the Latin American 
coffee countries. 

TVhile the unbalanced situation of supply and 
demand in the interwar years was mainly a 
result of the overproduction of natural rubber, 
the present cause of high instability lies just in 
the opposite direction: supply falls short of 
rising demands. Consequently rubber prices have 
increased considerably and so has the danger 
that synthetic rubber may invade the world 
market hitherto reserved for natural rubber. Pro- 
duction of natural rubber remained more or 
less stationary during the fifties at 2 million 
tons ; new plantings do not become effective be- 
fore several years have elapsed. In consequence, 
the share of synthetic rubber in total rubber 
marketed has risen rapidly, surpassing that of 
natural rubber in recent years. Synthetic rub- 
ber has certain technical advantages. It is also 
cheaper and prices are stable. In certain sectors 
of industry it has completely eliminated the 
natural product, for example, in the chewing 
gum industry. 


A comparative tabulation of recent rubber 
prices sheds light upon the problems touched 
upon above; (.\) represents the wholesale price 
of rubber smok^ sheets No. 1 (RSS. No. 1) in 
New York, (b) the same for No. 3 blanket crepe, 
and (c) the price of standard quality sjTithetic 
rubber, f.o.b. (free on board) at plant in the 
United States. 


PRICES OF RUBBER IN CENTS 
PER KILOGR.4M 


TE-Vn 

A 

B 

c 

1950 

90.6 

82.1 

41.9 

1951 

130.3 

109.2 

55.1 

1952 

S5.1 

67.7 

51.8 

1953 

53.4 

46.8 

50.7 

1954 

52.0 

50.0 

50.7 

1955 

86.3 

72.7 

50.7 

1956 

75.4 

63.3 

52.5 

1957 

68 .8 

61.6 

52.7 

195S 

62.0 

51.9 

52.7 

1959 

80.7 

76.7 

52.7 


Fibers 

In value of output, fibers constituted the larg- 
est group among all agricultural products, with 
a share of 18 percent. The output comprises a 
large variety of fibers which differ widely in ex- 
port price and quantity as shown in the follow- 
ing table. The table contains, for each fiber, (a) 
the average export price per ton in U.S. dollars; 
(b) the percentage share in the value of world 
exports of the fibers listed, which amounted to 
3,966 million dollars; and (c) the percentage 
share in the volume of world exports of the 
fibers listed or 6,609,000 tons; all the figures 
are for the year 1959. 

As the table shows, cotton and wool are of 
outstanding importance. They are high-ralue 
products providing the bulk of textile raw ma- 


53 • COTTON AND WOOL. Symbols with the same unit value are used on both mops so that 
they are strictly comparable. Legend.* (1) production of raw material, one dot = 50,000 tons; 
(2) production of yam, one square = 50,000 tons; (3) Import or export of raw materials, one 
bar = 250,000 tons. Note: Raw cotton is calculoted on the ginned basis and wool on the greasy 
basis. For wool exports, however, the wool clean basis had to be employed without changing 

the unit value. 
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FIBER 

A 

B 

c 

Silk, raw 

8363 

2.1 

0.1 

Wool, greasy 

1088 

33.9 

18.7 

Wool, scoured 

1457 

7.7 

3.2 

Cotton 

569 

46.4 

49.0 

Jute 

177 

3.9 

13.2 

Flax (excluding straw) 

290 

1.6 

3.4 

Hemp 

265 

0.5 

1.0 

Sisal and other agave fibers 

173 

2.8 

9.7 

Abaca 

375 

1.1 

1.7 


terials. Their aggregate share in the total export 
value is seen to be considerably higher than in 
volume. In fact, silk ranks highest in value, but 
it has been practically eliminated from interna- 
tional trade as a result of competition from arti- 
ficial fibers. The other fibers furnish raw ma- 
terials for coarse textiles, ropes, etc.; not only 
are they of less importance in both value and 
quantity, but the relationship of (b) to (c) is 
the reverse of what it is for silk and wool ; cotton 
holds an intermediate position. 

The relationship of natural fibers to artificial 
or man-made fibers as well as the processing of 
these fibers will be taken up in Chapter 9. Conse- 
quently the present discussion is brief, especially 
since the regional distribution of production and 
major trade flows of cotton and wool are clearly 
indicated on the accompanying map. 

Cotton is a product of tropical and subtropi- 
cal agriculture. Commercial cotton growing is 
largely confined to regions in which the duration 
of the frost-free season is at least 220 days. 
Where there is a combination of high tempera- 
ture and hea\-y precipitation, as in the South 
Atlantic states of North America, monsoon coun- 
tries, wet-dry regions of the outer tropics, or 
equatorial regions, cotton requires no irrigation, 
n a summer-dry climate or where precipitation 
IS not sufficient, compensating facilities for ir- 
rigation are necessary, as in California, the 
Southwest of the United States, the IMiddle East, 
and Pakistan. This difference cannot be over- 
rated in a geographical appraisal of the cotton- 
bowing industry because it involves significant 
mfferences in its regional organization and hence 
m its economic and social structure. Immediately 
after the cotton is picked, it is usually treated 


in a cotton gin, a machine which separates the 
seeds from the cotton fiber or lint. Production 
statistics of cotton refer to the production of 
cotton lint, which makes up approximately one- 
third of the picked cotton by weight but is sold 
for about three-fourths of the combined value. 
Cottonseed yields many products — cottonseed 
oil, feed cake, and others. 

Cotton is classified into many types according 
to specific qualities. The most important basis is 
the length of the staple, for it influences the 
spinning process. Short staples make a thick 
}'arn, and very short staples are not spinnable, 
but can be used only in manufacturing felts. 
Fineness of a yarn is measured by “counts,” 
i.e., the number of hanks (840 yards for cotton 
yarn) per pound of weight; hence the higher 
the count, the finer the yarn. Typical examples 
are given in the table. 


COUNTRY 

VARIETY 

STAPLE 

LENGTH 

IN 

INCHES 

COUNTS 

United 

States 

Sea Island, S.C. 

2 

300 


Georgia and 
Florida 

1^ 

200 


Upland middling 

1 

40 

India 

Average 

Vs 

30 

China 

Average 

V, 

20 

Egypt 

Sakellaridis 


150 


Together with other characteristics like luster 
and color, the staple length largely determines 
the price and the end-use of cotton lint. 

A noteworthy development in recent decades 
has been the diffusion of cotton production and 
manufacture of cotton textiles from original 
centers of early industrialization toward less- 
developed eountries in subtropical and tropical 
regions. In quantity, the outstanding example is 
India, and to some degree Pakistan ; these coun- 
tries used to be important exporters of cotton 
but are now beginning to draw on external 
sources of raw material for their textile industry. 
In other places the domestic production of cot- 
ton can still supply the fast-growing regional 
textile industry, but export possibilities are be- 
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ing greatly reduced, as in Latin America (except 
Mexico) or Eg 3 T)t. This is revealed in the follow- 
ing table, which summarizes the content of the 
accompanying map, listing by continents the 
percentage shares in the world totals of cotton 
production, exports, imports and cotton goods 
manufacturing. 

Wool is a traditional apparel fiber in cooler 



PRODTJC- 

EX- 

IM- 

MANU- 

REGION 

TION 

PORTS 

PORTS 

FACTORING 

North 

America 

29.2% 

25.8% 

3.2% 

21.6% 

Latin 

America 

18.9 

22.8 

1.4 

2.1 

Western 

Europe 

1.6 

1.8 

45.0 

21.1 

Eastern 

Europe 

and 

USSR 

14.6 

10.7 

19.2 

19.4 

Asia 

excluding 

China 

13.3 

12.0 

28.8 

20.3 

China 

mainland 

22.2 

2.5 

1.3 

14.0 

Africa 

8.2 

24.4 

.5 

1.3 

Oceania 

0 

0 

.6 

.2 


climates. Its production and manufacture are 
conspicuously absent from low-latitude zones. 
Australia and New Zealand stand out among the 
exporters of raw wool; minor quantities come 
from South Africa and Argentina. On the im- 
porting side Europe, especially the United King- 
dom, is prominent, followed by the United 
States, Japan, and the USSR. 

Flax grown for fiber is almost exclusively a 
crop of Western and Eastern Europe, including 
the USSR, where more than half of world pro- 
duction originates. Hemp is grown for seed and 
for fiber; in fiber production we observe about 
the same distributional pattern as for flax, 
though hemp is found in a more southerly and 
warmer zone stretching from the Balkans to 
southern Russia. Jute is centered in East Pakis- 
tan and Bengal, and an important secondary 
center is found in southern China (Chekiang). 
Most of the abaca comes from the Philippines. 
Small quantities come from Central America, 
where abaca plantations were laid out during 
the war when supplies from South Asia were 
curtailed. Sisal is produced in a number of re- 
gions, all of them climatically or edaphically 
dry, but favored by high temperatures; eenters 
are the Yucatan Peninsula, Tanganyika and 
Kenjm, Angola, and the northeast of Brazil. 
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O N THE BASIS of the foregoing topieal 
and regional discussions the present chapter 
summarizes some methodological principles of 
economic geography, also applicable to the dis- 
cussions in Part Tivo and Part Three, reviews 
some fundamental problems of economic geog- 
raphy, and defines our study in more precise 
terms than in the Introduction. 


Tlie geosphere, then, is the object of geog- 
raphy. As such it is of global extent. There is 
as yet no generally accepted concept for parts 
of the geosphere. Such parts may be continents, 
countries, smaller areas, or even single locations. 
The tern gcomer (from the Greek word meros, 
a part) was proposed and its use has been found 
helpful in methodological discussions. 


PRINCIPLES OF A GEOGRAPHIC 
INVESTIGATION 


Space and Time 


The Object 

The concept of the geosphere and its compo- 
nents was expounded in Chapter 1, and our dis- 
cussion has stressed the importance in a geo- 
graphic investigation of considering interrela- 
tions among the various spheres. No study which 
singles out one sphere or one component part can 
rightly be considered geographical even if such 
work is carried out by geographers in the course 
of preliminary analysis, as often happens. 

A geographer is trained and will use a method 
which consists essentially of analysis and syn- 
thesis. Analysis establishes the distribution and 
the properties of particular geospheric elements 
within the various spheres, their changes under 
the influence of geospheric controls, and their 
interrelationships. Sjuthesis, in contract, implies 
viewing all the component parts together and 
understanding the complex as a whole. 


The geosphere is a three-dimensional unity 
and consequently has a three-dimensional struc- 
ture. Texture, on the other hand, refers to the 
arrangement of one element or a combination of 
elements on one plane, usually the horizontal 
one. However, the geosphere has also a fourth 
dimension, rtz., time. It is undergoing unceasing 
changes imder the influence of factors, some of 
natural origin and others attributed to man. A 
full understanding of the geospheric structure 
cannot be attained merely through the knowl- 
edge of the actual situation. "We recognized, for 
example, the existence of young and old land- 
scapes and distinguished between some that 
change rapidly and others that change at a 
slower rate. Extrapolation on the basis of past 
and present trends of landscape development 
renders possible a certain amount of prognosis 
or forecast — in other words, contributes to scien- 
tific regional planning. 
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54 • GEOSPHERIC STRUCTURE. The various elemental 
spheres (indicated by the circles) and their interrelations 
(indicated by the heavy solid lines). Other instances where 
one or more spheres are missing could easily be imagined. 
For example, the absence of the anthroposphere would 
result in a so-called natural landscape, and the absence 
of all but hydrosphere and atmosphere would create a 
landscape that may be found ot the North Pole. 


Systems or Points of View 

Geographical investigations fall under many 
S3'stems which, while not differing from one an 
other with respect to the object of study, ex- 
amine it from different points of view. One such 
system is economic geography, within wmcii 
agricultural geography forms a subsystem. The 
system or point of view determines which of the 
various geospheric parts primary attention is 
directed to and serves as a guiding principle for 
the selection of the relevant facts. 

Scientific Order and Scientific Working 

Methods 

It was stated in the Introduction that studente 
of economic geography are acquainted ^th the 
use of certain common concepts and wor v « 
methods. We must admit, however, that this is 
onlv partially true at present. There exis no 
generally acLpted and standardized me hods 
fuch as Le knov-n in other scientific disciplines. 
Almost every geographer develops his own i - 
dividual method and a good deal of ^ ^ 

expended on defining concepts, methodological 

problems, and the like. 


In a general way we can recognize two tjTies 
of geographers. Those of the first type favor the 
idiographic approach and study the peculiarities 
of particular regions and places. On the whole 
this approach is characterized by the subjective 
evaluation of a situation and a free selection of 
working methods. The other approach may he 
called nomothetic (Greek, “establishing law’’); 
its principal characteristic consists in standard- 
ized methods of research which guarantee the 
comparability of results obtained by different 
investigators and quantification of significant 
traits. 

So far all attempts to set up generallj^ accept- 
able working rules and a taxonomic order of 
geomers have failed. The reason for this may rest 
with the geographers themselves or with the pe- 
culiarities of the object of geographic research ; 
no attempt is made here to give a conclusive 
opinion to this matter. However, the students of 
a j'ounger generation will undoubtedlj' be thrown 
into these discussions in time to come and wiU 
have to find their own ground. 

As to this apparent dichotomy in geography, 
the author is of the following opinion. There is 
no doubt but that a nomothetic approach would 
greatly enhance the scientific prestige of geog- 
raphj', especially among natural scientists, econ- 
omists, and engineers; however, it goes far be- 
j'ond expressing trivialities in the form of equa- 
tions! One of the greatest advantages of the 
nomothetic approach seems to lie in the fact that 
the diverse results of different workers become 
directlj' and numerieallj' comparable, thus en- 
abling one result to be added to another. A 
scientific order which is sound and objective may 
be ultimately achieved in this way. Attempts in 
this direction have been made in various fields 
of geographical research with fruitful outcomes. 
Thej' are usuallj' restricted to studies in which 
a large number of individual cases are to be ex- 
amined, or to relative^' simple or elemental sec- 
tors of the anah'sis. However, regional studies 
deal, generalh', with a small number of eases and 
a highlj' complex structure which virtually ex- 
cludes generalization and defies numerical eval- 
uation and the establishment of general laws 
that can survive the test of practice. The best 
regional studies are idiographic and the best 
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geographers have used their subjective but sound 
judgment to the fullest extent. Neither of the 
two approaches should exclude the other; each 
should be used according to the circumstances. 
Geography is a complex science and cannot 
measure with one scale only. 

There is one last remark to be made : whether 
one approaches a problem quantitatively or ap- 
proaches it qualitatively has no influence upon 
the scientific nature and value of geograpliie re- 
search. Our findings are not more and not less 
scientific whether they are expressed numerically 
or not. 

ANALYSIS 

The meaning of geographic analysis can best 
be understood by considering first the difference 
between a sum and a whole. If two or more 
values are added together the total is called a 
sum; the value of a sum is not more than the 
total value of all the component parts. The whole, 
however, is something more than the sum total; 
it includes a certain new value that has been 
created through assembling the parts into a com- 
plete organization; this value is lost when the 
whole is dissociated into its components. Other 
terms which are equivalent to sum and whole 
are totality and unity, respectively. 

The geosphere is most certainly a whole and 
not just the sum total of its elemental or com- 
ponent parts. In any geographic analysis not 
only the individual component parts but their 
interrelation and interdependence are also stud- 
ied. Analysis of the latter brings to light the 
newly added value of a whole which is respon- 
sible for the specific character of the geosphere. 

This consideration explains in a very simpli- 
fied manner why geographic analysis consists of 
two steps, (a) analysis of component parts or 
elemental analysis and (b) analysis of their mu- 
tual relationsliips. Obviously, the first procedure 
frequently leads to the recognition of distribu- 
tional patterns or textures, while the second pro- 
vides a clearer understanding of the geospheric 
structure. 

We have already been concerned repeatedly’ 
with the two basic aspects of regional economic 


geography. The one had to do with the way man 
organized his economic activities. Different local- 
ities and areas were evaluated with respect to 
their functions in a far-reaching organizational 
pattern — for example, as producing or consum- 
ing regions, as marketing and transshipment 
places, or as collecting or distributing centers. 
The other aspect was the geospheric structure at 
a given place — specifically, its tj^pical character- 
istics and their areal extension, j’ielding a region- 
alization quite different from the first one. Two 
different approaches are used for the study of 
these two aspects; the first we called the func- 
tional approach and the second the formal ap- 
proach. These two approaches constitute the 
primary divisions of our analytical study. 

The Study of Functional Aspects {Functional 

Approach) 

The functional aspects within a given area 
should be studied by methods that are specifi- 
cally adapted to that approach. The economic 
organization of an area is usually not visible and 
hence cannot be inferred from maps or by 
mapping using the standard procedures in the 
field. Instead the information is obtained from 
interviews and from statistical and other docu- 
mentary sources. 

This limitation of sources may be illustrated 
by a simple example. A detailed mapping of a 
countryside depicts the correct locations of crop 
fields, forests, houses, etc., but it offers no clue to 
the actual organization of the area’s agricultural 
economy. In order to record the ownership of 
crop fields, for example, it becomes necessary to 
interview informants. In a map the fields that 
belong to the same operator may be represented 
by a certain color to identify a particular func- 
tional aspect. However, such a map is basically 
different from a land-use map of the conven- 
tional tj’pe. 

It is not difficult to cite many other examples 
illustrating the same characteristic approach. It 
would apply to delineating the milkshed of a 
metropolitan area or to differentiating the food 
surplus and deficit areas of the world. Func- 
tional relationships are of many different orders. 
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Some are only of local importance ; others extend 
over the entire earth. If they are studied syste- 
matically, a certain order may he seen to emerge 
out of high complexity. All the functional rela- 
tionships together form Tvhat is called the func- 
tional structure. 

Historical development has drami the center 
of gravity vrithin the functional structure 
toward ever higher levels in modern times. In 
the less developed countries characteristically 
the lower orders of the functional structure pre- 
vail. 

In most countries the lowest level of the agra- 
rian functional structure is represented hy the 
individual farms, hut in parts of the world 
where the land is communally or coUeetively 
tilled, the lowest level may he the trihal domain 
or the •idllage area, which is usually part of the 
second platform that extends above and over the 
farm level. In the feudal period of Europe the 
functional structure terminated at the level fixed 
by the relationship between agriculturists and 
landlord, at least for the hulk of agricultural 
production. Modern developments have added 
new and higher levels, regional, national, and 
international in character. Within the functional 
structure an individual operates simultaneously 
on different levels, for he is connected with and 
dependent on more than one point of the whole 
s.vstem. 

Comparatively speaking, agriculture shows a 
functional structure in which the lower levels are 
preponderant, while the secondary and tertiary 
occupations are characterized by a fimctional as- 
sociation that is not only more complex but also 
rapidly establishing itself on higher levels. This 
is particularly true of areas where a simple sub- 
sistent agricultural economy prevails. The case 
of sugar production may be recalled in this con- 
nection. Wlierever a larger portion of the har- 
vested cane is used to produce noncentrifugal 
sugar, the center of g^a^■ity in the functional 
structure of the area it at the lower levels. On 
the other hand, in a country like Ceylon where 
agricultural production is highly export-ori- 
ented, the level stands verj' much higher as far 
as agriculture is concerned. 

In agricultural geography most of the func- 


tional studies are concerned with the following 
problems : 

• On the level of individual farms ; the op- 

erational units. 

• Local markets for agricultural products, 

city supply areas, etc. 

• Functions of agricultural regions in the 

matrix of national economy. 

• International trade in agricultural prod- 

ucts. 

The Study of Formal Aspects {Formal 

Approach) 

The stud}' of the formal aspects of an agrarian 
landscape follows two different lines. One is to 
study a given locality as a geospheric whole and 
to proceed from there to a differentiation of the 
earth’s surface into regions of var}Tng sizes. The 
other is to dissociate the geospheric whole into 
its various spheres and further into component 
parts of each sphere and to study their distribu- 
tion. The two methods of investigation have been 
employed by geographers to about an equal 
degree. 

In the first approach, the particular geo- 
spheric elements of a given site are uncovered 
and their mutual relationships established ; 
taken together they form the geospheric structure 
of that particular place. Such geospheric ele- 
ments comprise topography, soils, hydrological 
conditions, atmosphere, various biotic spheres, 
anthroposphere, etc. This complex structure, un- 
dergoing changes affected by the two sets of fac- 
tors, the natural and the human, tends to attain 
a state which might be termed, to use a biological 
analog}-, the climax of the geosphere at this site. 
The whole structure may be thought of as an 
experimental model in which different states are 
obtained by changing the operations of the fac- 
tors. 

By pur-suing an inve.stigation of as many lo- 
calities as possible, we will come to possess a 
large collection of the results of topological 
studies. At this stage it will become necessar}' 
to bring .scientifically sound order into the col- 
lected material by selecting meaningful criteria. 
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Topoffraphical maps, and B. HaU, 10S1/2 


55 • SETTLEMENT PATTERNS in different parts of the world. The three plats show rectangular 
field patterns which ere in many respects alike. Yet they represent wholly independent develop- 
ments and may therefore be termed the "formal convergence." The example on the left is from 
Bagazzano (Bologna), Italy, a very pure relic of Roman centuriation. The center is a typicol Jo-ri 
pattern in the Yamato basin south of Nora. The situation in Grant County, Washington, is shown 
on the right. One should observe the varying scale and the density of farming settlements. In 
Bagazzano each cluster is an individual farmstead consisting of a few buildings, while in the 
example of the Yamato basin such a cluster represents a village of fifteen to twenty family units. 


For economic geography, here are a few criteria 
that permit generalization of a mass of individual 
cases. (1) Sites may be first sorted out into two 
groups distinguished by the presence or absence 
of the anthroposphere, i.e., into natural land- 
scapes and humanized landscapes. (2) Further 
differentiation is made according to the intensity 
of the human influence in humanized landscapes 
and according to potential economic use in natu- 
ral landscapes. Sorting our site studies in this 
way will eventually lead to systematic regional- 
ization based on a standardized method and a 
meaningful principle according to which we re- 
place the individual by the tj^pe. 

Another procedure has proved helpful for 
practical work. It is well knoum in the United 
States under the designation fractional-code 
system and its ultimate goal is to recognize the 
so-called unit areas. First a set of geospheric ele- 
ments are selected for observation and then a 


scale for measuring is assigned to each of them. 
According to the fractional-code system physical 
elements are expressed as the denominator, and 
human elements as the nominator. The associa- 
tion of phenomena at a given location is thus ex- 
pressed by an abbreviated code-symbol. In order 
to avoid any misunderstandings we should realize 
that such a fractional notation does not possess 
any mathematical qualities. It serves only as a 
quick and efficient way to record the results of a 
field investigation. All the places with the same 
code figures are considered to represent an iden- 
tical association of phenomena. By a process of 
gradual generalization we can proceed from the 
first code-types, obtained by field observation, 
to more general types and in this way establish 
a hierarchical order of landscape types. Siniilarlj’ 
we can then delineate unit areas for the different 
stages of generalization. 

However, we should observe that any regional 
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After Kirchen, IW9 

56 • AN EXAMPLE of the unit-area method, taken from 
Bonaduz in the Grisons, Switzerland. The land use is 
noted above the line and the physical conditions below 
the line. For example, the unit area on the left is char- 
acterized by the following features: above the line (2) 
mainly grass, (1) crop fields in addition, CPWBV) potatoes, 
wheat, barley, vegetables, (1) fruit trees, (5) yields good 
average; below the line (1) flat, (0) no surface water, 
(0) no unproductive land included, (2) stoniness medium, 
(2) soil depth 1-2 feet. The unit area on the right situated 
in the middle of a large alluvial plain about 250 feet 
above the main river differs from the first in the following 
respects: the ratio of crop land to grassland is reversed; 
maize and colza are added to the crops; fruit trees are 
only a few; small hills in the plain form a characteristic 
land-form feature; the soil depth is less than 1 foot. 

method such as this depends on selecting criteria 
relevant to a purpose. No regional system is self- 
determined or innate in the geosphere ; any sys- 
tem is a result of our intellectual work. We are 
in full agreement with K. Hartshorne when he 
declares {The Nahire of Geography, 1939) : 
‘ ‘ The regional entities which we construct on this 
basis are therefore in the full sense mental con- 
structions ; they are entities only in our thoughts, 
even though we find them to be constructions 
that provide some sort of intelligent basis for 
organizing our knowledge of reality.” Regional 
entities are thus like time periods in historical 
or geological studies. The fact that they are 
mental constructions in no way disqualifies them 
for status on a par with the concrete subject 
matter of most systematic sciences. 


With this second procedure the investigation 
goes further to analyze the geosphere ' along 
various planes or spheres. Studies relating to 
geomorphology, climatology, etc., using a pro- 
cedure such as has been described above for in- 
tegrated geospherie studies, are included here. 
Excellent examples of such works are the geo- 
morphological division of the United States by 
Fenneman and the climatological systems by 
W. Koppen and W. Thornthwaite. 

Another group of examples are found in the 
study of settlements, which has received much 
attention of geographers. Field patterns have 
already been mentioned. They have proved to be 
a particularly informative source for under- 
standing certain areas. Equal in value are the 
settlements themselves, which may be studied 
with regard to the component parts (individual 
buildings) or as a totality, projected on a ver- 
tical plane or on a ground plan. Settlements and 
fields are outstanding examples for the process 
of typifieation ; typical field patterns and forms 
of settlements have been distinguished in many 
parts of the world, though a world-wide com- 
parative study is still lacking that would warrant 
a world classification into types. 

SYNTHESIS 

The analytical method provides an under- 
standing of the fimctioning of the geosphere; 
yet the very essence of geographic work is syn- 
thetic. Geographic training urges the students 
at all steps to go beyond analysis. In this respect 
geography holds a position that differs a great 
deal from the general trend in scientific research 
in modern times. Human knowledge is now so 
vast that advances can come about only through 
intensifying specialization. The further we pro- 
gress in scientific research, the more important 
the role of the specialist becomes. 

Current geographic publications on methodo- 
logical problems frequently support the opinion 
that the geographer should follow this general 
trend and become a specialist in a certain field 
in order to gain scientific recognition. Seldom 
do geographers succeed, however, in competing 
with real specialists, either because they may be 
lacking in the expert knowledge and training of 
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Nomenclature niter Didunnon, 1949; varioun sourcer 


57 • TYPES OF RURAL SETTLEMENTS in Central Europe: (1) church; (2) service building; (3) 
farmstead; (4) property line, (a) Isolated farmsteads, irregularly scattered. The village center 
consists only of service buildings and church. Property is consolidated, (b) A hamlet, (c) An 
irregular clustered village. The houses are surrounded by trees and gardens. Cropland is of the 
open-field type, and individual property (only one is shown here) is fragmented, (d) A street or 
linear village, of which there are many well-known subtypes, (e) A village with an elongated 
common in the center or so-called Argerdbrfer. This type is frequently found in eastern parts of 
Germany, (f) A place village (Rund/ing). This is also found in eastern Germany and dates back 
to an earlier period of the Slavic settlement. 


sjstematic scientists or because they invariably 
fall back upon what their own training has em- 
phasized, namely, that their work consists in 
viewing the unity rather than dissecting it 
further and further, iloreover, if a geographer 
attained the status of an efficient specialist, it 
might be rightly questioned whether he could 
any longer be called a geographer. 

It seems that those who advocate a trend to- 
ward specialization are overlooking the fact that 
1-iewing particular phenomena as a whole offers 


a certain distinctive perspective and results. 
Such an approach also represents specialization 
in its way. In other words, sjTithetic viewing is 
preciseh' the specialization in which the basic 
training of a geographer consists. In modern 
rational "Western thinking, analytical procedures 
generally carry more weight; however, this bias 
should not deter geographers from doing what 
is expected of them and what is inherent in their 
field of study. 

The presentation above of the formal and 
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(2) After Carol; (S) after Wydler, 1952 


58 • FUNCTIONAL STRUCTURE OF CENTRALITY. The figure shows in comparison: (1) Ihe concept 
as developed by Christaller <1933), i.e., the hexagonal structure of trade areas with four classes 
of central places; (2) an actual case, though much simplified, in which only two classes are dis- 
tinguished. The area shown is in the northeastern port of the Swiss Pioteou, and the pieces with 
the highest degree of centrality are Zurich, Winterthur, Schaffhausen, and Frouenfeld; (3) another 
case illustrating how the functional pattern is influenced by the topography. The example was 
taken from Ticino in southern Switzerland, and the three moior places are Bellinzona, Locarno, 

and Lugano. 


functional approches should have clarified the 
process by tThich formal and functional struc- 
tures are recognized through analysis and partial 
sjTithesis. Possibilities of the final synthesis of 
these two now remain to be considered. 

Formal and functional structures have en- 
tirely different qualities. Only in a few very ex- 
ceptional eases are they likely to coincide in 
terms of areal expansion. A model of the func- 
tional structure could be so constructed that the 
vertical or z axis represents the level of the re- 
spective functions, while on the horizontal plane 
(x and y axes) we are plotting the correlated 
functional areas. Such a model thus has three- 
dimensional qualities. As far as the formal struc- 
ture is concerned the following differences 
should be observed. (1) In contrast to the virtual 
model of the functional structure, the formal 
structure has the qualities of being tangible and 
physiognomically perceptible; a model of the 


formal structure will also have the three dimen- 
sions of space, plus the fourth dimension of time. 
Formal and functional structures are, however, 
different with respect to their specific qualities. 
(2) The arrangement of formal unit areas, fol- 
lo^ving the hierarchical order established by gen- 
eralization, is in every respect different from 
that of the funetional unit areas. 

As a matter of fact there hardly exists any 
unit area or region which is homogeneous in both 
function and form, as every geographer knows 
quite well. The hinterland of a port does not 
coincide with am' formal unit, nor does the um- 
land of a city. An isolated village in a primeval 
forest or an outlying farmstead may be excep- 
tional, since their functional structure possesses 
only one platform and the hierarchical order of 
their formal structure consists of but one repre- 
sentative. 

Of the two approaches, partial synthesis allows 
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59 ■ COMPARISON OF FORMAL and functional structures, legend.* (1) grass and crop fields in 
the valley bottom; (2) forests; (3) pastures and unused lands at higher altitudes; (4) villages; 

(5) boundaries of the functional areas of villages. The mop does not represent ony actual case, 
but the kind of arrongement illustrated here is typical of mony mountoin volleys. Note that the 
formal and functional structures do not coincide. The formal structure consists more or less of an 
altitudinal arrangement of land use zones parallel to the longitudinal axis of the valley. The 
functional area of a village, on the other hand, stretches across the valley and its longitudinal 
axis is at right angles to the valley axis. The arrangement is therefore rather that of a cellular 

chain. 

to a very large degree standardization of pro- of the results of partial sjTithesis, namely, the 
cedures and quantification of results, as has been formal and the functional structure, only two 
demonstrated by the fractional-code system and ways are open to reach the goal : either the reader 
the Mit-area method; examples could likewise is left with the results of the partial synthesis 
be discussed from the fields of functional re- to work them out in his own mind and arrive at 
search. Some of these methods have reached such an understanding of the unity, or the author 
a degree of perfection that we can actually de- selects on the basis of his experience and sub- 
^ ise a process for obtaining results electronically, jective judgment what he considers the relevant 
t seems to lie in the nature of the object of facts to present a comprehensive view to the best 
geography that final synthesis defies any such of his ability, 
methods. In view of the basically different nature 











Part INDUSTRIALIZATION 

Two SECONDARY OCCUPATIONS 


Above; This oil refinery in Texas (Harris Company) shows the spaciousness and the well- 
planned outlay of this modem type of industrialization: tank farm, refinery, and 
settlements. 

Below right: Grand Coulee Dam in the State of Washington, showing the dam, the 
artificial lake and the power station. 

Below left: Gold-mining area in the city of Johannesburg, Republic of South Africa. 



INDUSTRIALIZATION 


WHAT IS THE MEANING OF 
INDUSTRIALIZATION ? 

Industrialization is a word widely used, but 
difficult to define. It is a process which defies 
precise and quantitative measurement, involving 
a large number of fundamental changes in the 
economic structure of an area or a country, and 
its manifold aspects are expressed in the eco- 
nomic geography of that particular region. The 
word derives from the Latin industria which 
simplj' means the steady application to business 
or labor. The English language still uses the 
word “industrious” in the sense of hard-work- 
ing. In French, the meaning has slightly 
changed, the term indiistrie refers to aU opera- 
tions by which raw materials are processed and 
goods are produced. Finally, in German, In- 
dustrie is reserved for processing on a large 
scale with the use of machinery and modern 
methods of working. Similarly, the term “manu- 
facturing” is used differently in different coun- 
tries. In English usage, the word usually con- 
notes fabrication from raw materials, while 
manufacture in French is a large mechanized 
establishment ; in German, Manufakturwaren 
are the products of the textile industry. Any 
student reading foreign texts or making inter- 
national comparisons should be aware of this 
rather confusing situation. 

All this will become much clearer if we view 
the problem not linguistically, but historically 


and economically. Industrialization then means 
a development in economic history through 
which man’s activities were directed along new 
paths and his productivity multiplied by leaps 
and bounds. This development, called by his- 
torians the Industrial Revolution, first took 
place in certain European countries during the 
latter part of the eighteenth century. England 
took tlie lead in this development, just as she 
was also the foremost in agricultural improve- 
ments during the same period. Primarily, the 
roots of the Industrial Revolution must be sought 
in a highly developed civilization and in an area 
where thought and research had prepared the 
ground. 

EFFECTS OF INDUSTRIALIZATION 

Economically, the most significant change 
caused by the Industrial Revolution seems to be 
the increased productivity of man. Bj' supple- 
menting the animate energj^ of men and beasts 
with different kinds of inanimate energies, and 
by utilizing machinery and new production tech- 
niques, the industrialized nations commanded a 
greater economic potential. However, more im- 
portant may have been the increased output per 
man-hour. Industrialization thereby leads to a 
higher material standard of living. At the same 
time, increased productive capacity makes it pos- 
sible to provide large funds for research, which 
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demands a staggering amount of money in 
modern times. 

Another equally important result of indus- 
trialization is a fundamental change in the dem- 
ographic structure. Not only "was it possible to 
absorb the agricultural surplus population into 
various industrial pursuits, and to ease in some 
measure the ever-pressing problem of population 
increase, but the Industrial Revolution brought 
about a new pattern of population distribution by 
creating industrial agglomerations. The process 
firmly established new centers of production and 
distribution and resulted in an increased flow of 
goods in national and international trade. This 
in turn led to a great expansion of all the serv- 
ices needed for the organization and manage- 
ment of the complex economy, but not directly 
involved in manufacturing. Industrialization ex- 
presses itself in the ratio of primary-secondary- 
tertiary occupations as clearly as in its physiog- 
uomj' or what is popularly called an industrial 
landscape. 

All this is said here in rather general terms, 
but it represents the considerations that move 
an increasing number of countries to seek indus- 
trialization as a waj^ out of their underdeveloped 
status. Indeed, industrial projects play a much 
greater part in most development plans than 
agricultural projects, because industrial tech- 
niques are transplantable, for instance, to a 
tropical environment with much less difficulty 
than the agricultural know-how of middle lati- 
tudes. 

In accordance with certain economic theories 
of the day, the spread of industrialization was 
at first viewed with disfavor by the industrial 
countries, and it cannot be denied that in many 
instances they have actually suffered economi- 
cally from such a spread. Yet, developing indus- 
tries of one’s own is quite different from having 
them transplanted from other countries. We 
ought to differentiate more and more between 
countries which fake over well-established indus- 
trial techniques from others in order to bring 
about a cliange in tlieir economic structure and 
countries which constantly develop new tech- 
niques and new branches of industries. The 
textile industry is probably the best example. 
At the first stage of its development, Europe was 


able to export textiles to almost all the other con- 
tinents, thanks to a tremendous increase in pro- 
duction. At the second stage, coxuitries that had 
been bu3'ing from Europe began to establish their 
own textile mills, and this curtailed European 
exports disastrous!}'. At the third stage, the crea- 
tive mind of European industrialists, backed bj* 
innumerable research laboratories, succeeded in 
developing new processes and synthetics, and 
thus European textile industrj' was able to come 
back into the world market. 

Industrialization cannot he measured solely 
bj' counting the numbers of manufacturing es- 
tablishments or of workers. Perhaps statistical 
data on inventions or patents granted would 
make a good additional indicator. 

If we speak of the industrialization of under- 
developed countries, the following point should 
also be born in mind. Both in Europe and in 
America, industrialization started with the con- 
sumer-goods industries and then proceeded to 
iron and steel and capital-goods industries. As 
is well known, the USSR reversed the sequence 
in lier various five-j'ear plans by first establish- 
ing hea^'}• industry centers ; similar are the plans 
in China at present. It is onlj' natural for the 
countries undergoing the process of industrial- 
ization to look to the highl}- industrialized world. 
Japan, for instance, followed almost scrupu- 
louslj' the European and American example. 
Todaj', countries in Asia and Africa are more 
and more turning to the USSR and China for 
guidance in the belief that industrialization there 
took place under conditions more similar to their 
o^vn than those in Western Europe prior to the 
Industrial Revolution. 

The generalities outlined above point to one 
of the fundamental differences in the mode of 
production between agriculture and industry, 
one which has great influence upon economic 
geography and our working methods. An ap- 
praisal of natural and human factors involved 
in agricvilture brought us to the conclusion that 
nature provides the frame, often a very rigid 
one, within which man can exercise his ou'n will. 
The introductor}’ remarks on industry, on the 
other hand, have strcs.sed the fact that our 
primarj' consideration should be given to man 
and his creatir-e abilities. We can even declare 
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60 • RATE OF INCREASE: population and crude steel 
production, 1928-1960. The figure shows in contrast two 
different ways of plotting changes from one year to the 
other. In addition to the two curves portraying chonges in 
papulation (world total, P) and crude steel production 
(world total, S), three curves were plotted to indicate dif- 
ferent rates of increase — 3, 5, and 7 percent, respectively. 
The chart at the top represents an arithmetic line chart, 
and the one at the bottom a semilogarilhmic or ratio 
chart. Since an increose at a constant rate is shown by a 
straight line on the latter, it is more helpful in comparing 
P and S curves. 

succinctly that industry difiers from agriculture 
precisely at the point where man came into pos- 
session of means of production which were sub- 
ject to his own will and increasingly freed him- 
self from the vagaries of nature. An environ- 
mentalistic philosophy, as was explained earlier 
might be applicable to agricultural problems, 
yet for industrj' it necessarily distorts the rela- 
tions and is liable to invite wrong conclusions. 

Most economic geographers have probably 
placed undue emphasis upon the presence or ab- 
sence of so-called natural resources. To be sure, 
they are important and valuable and must be 
carefully taken into account, but Switzerland 
and Japan clearly demonstrate that natural re- 


sources are by no means factors of the primary 
order in industrial development. Whether a 
country is poor or rich, actually or potential!}" 
in terms of industrial productivity, is in the 
first place determined by the human factor in 
the broadest sense. 

Economic Geography of Industries: Methods 
and Techniques 

In the study of individual industries, we need 
to consider factors of three kinds — topical, loca- 
tional, and structural. (1) Topical factors affect 
a specific site. They are of paramount importance 
in agricultural production, but play only a minor 
role in industry, which is mostly carried on in 
an artificial environment. The building grounds 
of a manufacturing plant remain as an impor- 
tant topical factor, from the physical point of 
mew as well as from the economic. (2) Location 
differs from site, representing the external rela- 
tions of an industry. Since industry involves 
the continuous assemblage, processing, and dis- 
tribution of raw materials and semifinished to 
finished products, as well as the constant flow 
of goods, money, and ideas, locational factors 
become extremely significant. Most of them r^ 
late to the flow of goods. Consequently, possi- 
bilities and costs of transportation have to be 
given firet consideration. Other locational factors 
are relevant to the exchange of ideas, banking 
and trading facilities, and the like, and stiU 
others have bearing upon sociological conditions. 
Locational factors constitute an important field 
of research in economic geography relating to 
industries. They are viewed, for example, in re- 
lation to raw materials, energy supplies, labor 
and capital, market, research facilities, etc. (3) 
Finally, structural factors affect the vertical 
structure and its ramifications for a given manu- 
facturing process. They are indispensable in un- 
derstanding the technology and economy of an 
industry before we attempt to analyze its prob- 
lems in economic geography. 

Studies of industrial economies differ from 
those of agricultural economics in another re- 
spect. In the latter it is logical to start with 
production and to proceed to consumption. Simi- 
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lar procedures lia%'e been followed in practically 
all texts of economic geography in dealing with 
industry as well. This can only be explained by 
the fact that there seems to be a tendency to 
stick to the beaten paths of tradition. In agri- 
culture, demand is rather static, changes occur 
over longer periods of time and are likely to fol- 
low steady trends. Supply, on the other hand, 
is characterized by considerable fluctuations and 
is in large measure beyond the control of man, 
for reasons which are both natural and human. 
Industrial production, as contrasted with agri- 
cultural output, is highly controllable, change- 
able, and adaptable to the demands of the 
market. Here it is the market — the economic 
geography of consumption — ^that should be taken 
up first. In industry, production responds to 
market demands; if the demand justifies it, raw 
materials will be assembled, whatever the dif- 
ficulties or costs may be. If logic is to be fol- 
lowed, we must do likewise in our presentation. 

On moving from studies of specific industries 
to studies of the overall situation within a coun- 
try we are confronted with such problems as 
measuring the degree to which a coimtry is in- 
dustrialized and making comparisons between 
countries in these terms. The question imme- 
diately arises : How are we going to measure in- 
dustrialization ? 

The first obstacle is the incomparability of the 
various national statistics. International sta- 
tistics are much less complete for industry than 
for agriculture. Difficulties start with the various 
definitions of the so-caUed statistical unit, an 
individual factory, and thence lead to varying 
definitions of an industrial worker. Such criteria 
as density of factory distribution, number of in- 
dustrial workers, etc., maj' be used for regional 
studies and comparison within one countrj', but 
the same criteria cannot be employed for making 
international comparisons, since the quality and 
availahility of statistical information also vary 
a great deal from one country to another. Nearly 


complete statistics are available in the United 
States; there we find praetically aU the items 
whieh are required for viewing the distinetive 
characteristics of different industrial groups, 
such as number of workers employed, raw ma- 
terial consumption, power consumption, value 
added by processing, output, and so forth. Most 
European statistics are in this respect incom- 
plete, and manj’- European seientists have been 
compelled to turn to the United States to study 
the economic geography of industry. Ineompar- 
abilit5’' incompleteness of statistics thus con- 
stitute the major drawback at present in making 
compartive studies on the international level. It 
is to be hoped that the United Nations Economic 
and Social Council meets with success in estab- 
lishing international standards for basic in- 
dustrial research. 

The commonly adopted way of expressing the 
degree of industrialization in a country, namely, 
b}' number and ratio of people engaged in in- 
dustry, can hardly be recommended. Such fig- 
ures should be -viewed -svith scepticism. If we 
group secondary and tertiary occupations to- 
gether, as seems justified from a certain point 
of -^dew, we can express the degree of industriali- 
zation as the reciprocal value of the ratio of 
people engaged in the primary occupations. This 
seems to be a much less debatable and more ac- 
curate indicator than the direct method. The 
respective figures are published regularly in the 
statistics of the PAO for most countries. 

There are two other ways which enable us to 
approximate a measure of the industrialization 
in a country with some degree of accuracy. One 
is to evaluate “the industrial origin of the gross 
domestic product,” and the other (to be dis- 
cussed in detail later) is to measure energj- con- 
sumption. The relevant figures for the former 
are published regularly in the United Nations 
Yearbook. Though not strictly comparable -with 
one another, they are much better than the em- 
ploj-ment figures. 
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60 • RATE OF INCREASE: population and crude steel 
production, 1928-1960. The figure shows in contrast two 
different ways of plotting changes from one year to the 
other. In addition to the two curves portraying changes in 
population (world total, P) and crude steel production 
(world total, S), three curves were plotted to indicate dif- 
ferent rates of increase — 3, 5, and 7 percent, respectively. 
The chart at the tap represents an arithmetic line chart, 
and the one at the battom a semilogarithmic or ratio 
chart. Since an increase at a constant rate is shown by a 
straight line on the latter, it is more helpful in comparing 
P and S curves. 

succmctly that industry differs from apiculture 
precisely at the point tvhere man came into pos- 
session of means of production which were sub- 
ject to his own will and increasingly freed him- 
self from the vagaries of nature. An environ- 
mentalistic philosophy, as was esplained earlier 
might he applicable to apicultural problems, 
yet for industry it necessarily distorts the rela- 
tions and is liable to imdte wrong conclusions. 

Most economic geopaphers have probably 
placed undue emphasis upon the presence or ab- 
sence of so-called natural resources. To be sure, 
they are important and valuable and must be 
carefully taken into account, but Switzerland 
and Japan elearl 5 ' demonstrate that natural re- 


sources are by no means factors of the primary 
order in industrial development. MTiether a 
eountr 3 ' is poor or rich, aetuallj' or potentially 
in terms of industrial producthity, is in the 
first place determined by the human factor in 
the broadest sense. 


Economic Geography of Industries: Methods 

ajid Techniques 

In the study of indh-idual industries, we need 
to consider factors of three kinds — topical, loca- 
tional, and structural. (1) Topical factors affect 
a specific site. Thej’ are of paramount importance 
in apicultural production, but play only a minor 
role in industry’, which is mosth" carried on in 
an artificial enmronment. The building pounds 
of a manufacturing plant remain as an impor- 
tant topical factor, from the phj’sical point of 
view as well as from the economic. (2) Location 
differs from site, representing the external rela- 
tions of an industrj*. Since industry involves 
the continuous assemblage, processing, and dis- 
tribution of raw materials and semifinished to 
finished products, as well as the constant flow 
of goods, monej*, and ideas, locational factors 
become extremely significant. Most of them re- 
late to the flow of goods. Consequently, possi- 
bilities and costs of transportation have to be 
given fii-st consideration. Other locational factors 
are relevant to the exchange of ideas, banking 
and trading facilities, and the like, and stiU 
others have bearing upon sociological conditions. 
Locational factors constitute an important field 
of research in economic geopaphy relating to 
industries. They are viewed, for example, in re- 
lation to raw materials, energy supplies, labor 
and capital, market, research facilities, etc. (3) 
Finalh', structural factors affect the vertical 
structure and its ramifications for a given manu- 
facturing process. They are indispensable in im- 
derstanding the technology and economy of an 
industry before we attempt to analyze its prob- 
lems in economic geopaphy. 

Studies of industrial economies differ from 
those of apicultural economics in another re- 
spect. In the latter it is logical to start with 
production and to proceed to consumption. Simi- 
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lar procedures have been followed in practically 
all texts of economic geography in dealing with 
industry as well. This can only be explained by 
the fact that there seems to be a tendency to 
stick to the beaten paths of tradition. In agri- 
culture, demand is rather static, changes occur 
over longer periods of time and are likely to fol- 
low steady trends. Supply, on the other hand, 
is characterized by considerable fluctuations and 
is in large measure beyond the control of man, 
for reasons which are both natural and human. 
Industrial production, as contrasted with agri- 
cultural output, is highly controllable, change- 
able, and adaptable to the demands of the 
market. Here it is the market — the economic 
geography of consumption — that should he taken 
up first. In industry, production responds to 
market demands; if the demand justifies it, raw 
materials will he assembled, whatever the dif- 
ficulties or costs may be. If logic is to he fol- 
lowed, we must do likewise in our presentation. 

On moAing from studies of specific industries 
to studies of the overall situation within a coun- 
try we are confronted with such problems as 
measuring the degree to which a country is in- 
dustrialized and making comparisons between 
countries in these terms. The question imme- 
diately arises : How are we going to measure in- 
dustrialization ? 

The first obstacle is the incomparability of the 
various national statistics. International sta- 
tistics are much less complete for industry than 
for agriculture. Difficulties start with the various 
definitions of the so-called statistical unit, an 
indhudual factory, and thence lead to varying 
definitions of an industrial worker. Such criteria 
as density of factory distribution, number of in- 
dustrial workers, etc., may be used for regional 
studies and comparison within one country, but 
the same criteria cannot be employed for making 
international comparisons, since the quality and 
availability of statistical information also vary 
a great deal from one country to another. Nearly 


complete statistics are available in the United 
States; there we find practically aU the items 
which are required for viewing the distinctive 
characteristics of different industrial groups, 
such as number of workers employed, raw ma- 
terial consumption, power consumption, value 
added by processing, output, and so forth. Most 
European statistics are in this respect incom- 
plete, and manj’^ European scientists have been 
compelled to turn to the United States to study 
the economic geography of industry. Incompar- 
abUity and incompleteness of statistics thus con- 
stitute the major drawback at present in making 
eompartive studies on the international level. It 
is to be hoped that the United Nations Economic 
and Social Council meets with success in estab- 
lishing international standards for basic in- 
dustrial research. 

The commonly adopted way of expressing the 
degree of industrialization in a country, namely, 
by number and ratio of people engaged in in- 
dustry, ean hardly be recommended. Such fig- 
ures should be \dewed with scepticism. If we 
group secondary and tertiary occupations to- 
gether, as seems justified from a certain point 
of view, we can express the degree of industriali- 
zation as the reciprocal value of the ratio of 
people engaged in the primarj' occupations. This 
seems to be a much less debatable and more ac- 
curate indicator than the direct method. The 
respective figures are published regularly in the 
statistics of the PAO for most countries. 

There are two other ways which enable us to 
approximate a measure of the industrialization 
in a country with some degree of accuracy. One 
is to evaluate “the industrial origin of the gross 
domestic product,” and the other (to be dis- 
cussed in detail later) is to measure energy con- 
sumption. The relevant figures for the former 
are published regularly in the United Nations 
Yearbook. Though not strictly comparable with 
one another, they are much better than the em- 
plojTnent figures. 
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ENERGY CONSUMPTION 

Industrialization and economic development 
can be expressed in terms of energy eonsump- 
tion. Recently (1960) Guyol has demonstrated 
the close relationship between energy consump- 
tion and gross national product; he also agreed 
with Zagaroff (1955) that “in long term investi- 
gations of growth and in global comparisons of 
economic power, the energy approach is to be 
preferred to the money approach.” One advan- 
tage of this indicator is the availability of numer- 
ous and full statistics, such as the United Na- 
tions Statistical Papers on World Energy Sup- 
plies (WES), an earlier study by the U.S. De- 
partment of State (1949), Energy Resources of 
the World (ERW), and the proceedings of vari- 
ous World Power Conferences. 

Measuring Energy 

A simple statistical appraisal of the quantities 
of coal, oil, etc., consumed as fuels is only a 
rough approximation of the true magnitude of 
energj' consumption. The problem is more com- 
plex because the efficiency coefficient in trans- 
forming these raw materials into nsable energy 
is highly variable, depending npon such factors 
as source material, technology, and so on. Actu- 
ally, the transformation of coal, etc., into usable 
forms of energy is perhaps the most wasteful 
of all the processes in modem economy, even if 
people everywhere try hard to improve the ef- 


ficiency. In underdeveloped countries, where 
energy is largely derived from fnelwood, the 
efficiency is weU below 20 percent ; in the United 
States it is about 40 percent today, but was only 
about 30 percent thirty years ago; and m Nor- 
way over 60 percent. Such differences not only 
reflect various degrees of development in energj 
utilization, but also its varied sources. Coal has 
in general an efficiency coefficient averaging 2 
percent, but a much lower one in locomotives. 
For hydroelectricity, it is 100 percent; in ther- 
mal plants, however, only one-fifth to one-quarter 
of the energy in the coal burned is transformed 
into electric energy. 

For the sake of comparison, each soiree or 
energy in WES is measured in terms of its coal 
equivalent. Comparisons between fuels are made 
on tbe basis of the heat energy which can be M- 
tained from each under ideal conditions. By 
multiplying this quantity by the appropriate co- 
efficient— e.g., 1.3 for crude petroleum, 0.3-0.6 
for various lignites — all the fuels can be e^ 
pressed in terms of coal. Metric tons are used 
throughout, which facilitates international com- 
parisons a great deal. 

ERW, on the other hand, converts every source 
of energy into an electric power equivalent, ^ as- 
suming that 20 percent of the energj’ contained 
in fuels, and all the energj’ contained in electric 
power, is available for consumption.” In this 
studj', the kilowatt hour is the unit of measure- 
ment. For example, 1 metric ton of bituminous 
coal is equivalent to 1630 kw hr, 1000 cubic 
126 
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meters of natural gas to 2240 kw hr, and so forth. 

Such approaches to the energy problem en- 
ables us to convert all the different sources of 
inanimate energj' into some standard unit of 
measurement. We maj' go further and include 
the animate energy in our comparison as ■well. If 
we assume — as in ERW — that a horse has a ca- 
pacity of 800 working hours per year, approxi- 
mately, we can also express this amount of work 
as 600 kw hr. A workman witli Yio hp attains 
only 150 kw hr per year, even if he works 2400 
hours a year. He is no better than a donkey with 
Yi hp, because the latter would take his time 
and limit his effort to 800 hours! In this waj', 
we are able to compare animate energj' consump- 
tion with inanimate, and the ratio between the 
two figures may be considered an excellent indi- 
cator of the uses man has made of the available 
materials to increase his productivity. 

If an efficiency eoefiacient of about 20 percent 
for inanimate energj' has already somded quite 
fantastic, it is even more surprising to learn 
that a comparison between the food intake of 
human beings and animals and its equivalent 
in kilowatt hours will uncover an efficiencj' co- 
efficient of only 5 percent! This is, of course, a 
materialistic and one-sided way to look at man’s 
activities and purpose in life, but in this context 
it is justified. 

Using ERW first for comparison, we reach 
some idea about the differences in magnitude 
among various sources of energj'. The amount of 
animate energy is proportional to the number 
of human beings and draft animals; the world 
total shows that about two-thirds of all animate 
energj' is of human origin ; the remaining third 
is derived from draft animals. The absolute fig- 
ures can be calculated from the conversion fac- 
tors mentioned above. At present, the colossi in 
the use of human energy are China and India; 
the former is incidentallj' one of the countries 
with an extremely low consumption of animal 
energy. 

Energy Sources and Usable Energy 

In discussing energy problems one has at all 
times to differentiate clearlj' between the sources 
or “raw materials’’ of energy and the amount 


of energy which can be made use of. The latter, 
as we have seen, is usuallj' considerablj’ le.ss, the 
ratio of the two depending as much on technical 
masterj' as on the specific kind of energj" which 
we need. The lowest ratio discussed so far char- 
acterizes the transformation of food into animate 
energj'; a still lower one will be discussed later 
for the conversion of solar energj' into heat 
energj'. Locomotives represent a much lower ef- 
fieienej' of recovering the latent energj' of coal, 
oil, etc., than stationarj' steam engines or tur- 
bines. The shift from coal to oil and natural gas 
permits a further increase of the efficiencj' ratio, 
as was shown in the case of the United States. 

To measure the energj' resources of a given 
area in terms of source materials, expressed, saj', 
in bituminous coal units, represents therefore 
onlj' a verj- rough approximation. These figures 
give only an accurate indication of the kind and 
the quantitj' of energj' sources needed and con- 
sumed, but not more. If we want to know some- 
thing about the energy balance of a countrj', 
we have to study how the source materials are 
emploj'ed for the production of usable energy, 
how much is lost as waste, and what kind and 
quantity of usable energy is finallj' produced. 

Apparently both ways have advantages and 
disadvantages. "WES and ERW have been se- 
lected above to illustrate the two approaches. Of 
course, a general efficiency coefficient of 20 per- 
cent as used in ERW, allows only a first ap- 
proximation, and the study of individual cases 
poses quite difficult problems. 

The various sources of inanimate energj' will 
be discussed in the chapters that follow. The 
present section is concerned with the energy 
problem as such. 

Animate and Inanimate Energy 

Around 1800 inanimate energy began to play 
a certain role in the world energy balance, but 
even as late as the second half of the nineteenth 
century inanimate energy was less important 
than animate energy, at least in the overall pic- 
ture. Only in a very few countries, first exclu- 
sivelj' in Europe and later in the United States, 
did inanimate energy supplement animate to any 
appreciable extent. Before the end of the century 
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62 • WORLD ENERGY CONSUMPTION, 1800-1960. This 
diagram should be studied carefully because It provides 
a clear picture of what has taken place during the nine- 
teenth and twentieth century in the use of energy derived 
from the various sources. The left-hand column shows the 
Increasing amount of energy consumed and the changing 
composition of the energy sources. To its right is indicated 
the situation in 1960. The amount of potential energy 
wasted In the process of conversion (95 percent of the 
energy derived from food and feed and 84 percent from 
all the other sources) and the amount which is actually 
made available and used, most of it being of inanimate 
origin, are shown on the right. 


the relationship had definitely changed. Even 
though the two sources of energy practically 
equaled each other in terms of coal equivalent as 
late as 1870, the higher efficiency of the technical 
machinery brought a higher energy return. Prom 
that time onward, a phenomenal increase in the 
importance of inanimate sources has been wit- 
nessed. Until 1900 the whole development was 
essentially carried on a single base — coal. Subse- 
quently, oil and natural gas took over an increas- 
ing share, while water power remained almost 


negligible in the world picture. DifScult to as- 
sess, but quite important even in the modem 
energy balance, is fuelwood. The best way to 
visualize the revolutionary changes in human 
economy within .the last two centuries is to study 
a graph illustrating the various forms of energy. 

Two hundred years ago, the energy balance of 
the world was dominated by animate energy, 
llan and his draft animals accomplished almost 
aU the work, and only a meager amount was con- 
tributed by waterwheels, windmills, and above 
all, fuelwood. Today, we find the situation 
roughly as follows, (a) Animate energy is now 
equivalent to men, according to ERTV, or 

0.45 • 10^® kw hr ; but since only about two-thirds 
ma 3 ' be considered actively engaged, it had better 
be assumed that only 0.3-10'® kw hr are really 
effective. "We shall further include in this ap- 
proximation the draft animals by raising the 
figure to 0.5-10'® kw hr. (6) Inanimate energy 
in total consumption is d-lO'^ tons coal equiva- 
lent; according to EEW with its 20 percent 
efficiency rate, it is converted to 6.8-10'® kw 
hr, or about 14 times the total of animate 
energy. Figuratively speaking, this means that 
for everj^ man who works on this earth, foiu-- 
teen inmsible slaves are serving to increase his 
productivity. Such average figures for the en- 
tire earth, however, mean less than figures for 
individual countries or areas. For all of Amer- 
ica the ratio is 41, but for the United States 
alone it is more than 100. Corresponding fig- 
Tires for the other parts of the world are Europe 
25, USSR 29, Middle East 2, Par East 2, ^ndia 
1.5, Japan 9, China 3, and Africa 4. A student 
of economic geographj-^ should -vnew these figures 
with the greatest interest because they disclose 
the imbalanced energy equipment of mankind. 
In many places on the earth man himself stiU 
does practically aU the physical work and has 
no chance to compete with his brothers unless 
he too can benefit from technical advances in full 
measure. 

The Users of Energy 

General discussions on energy should include 
its differentiation into various forms of utiliza- 
tion. It is obvious that certain users demand 
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certain kinds of energy. A -waterfall is not of 
much help if the po-^ver is needed miles a-way, 
and a coal mine is of little use in running a car. 
Apart from these platitudes, -we can think of 
important energy consumers, like metallurgical 
plants, -which depend on energj' in a specific 
form, electricity; or -we can enumerate the ad- 
vantages and disadvantages of steam and electric 
traction in railroads. Since an energy consumer 
demands energy in a specified form, a primary 
energy source often has to be transformed into 
a secondary one. A common secondary source is 
electricit 5 % -which -will be treated separately in 
Chapter 9. But if the material remains much 
the same after processing, as when crude oil is 
converted to gasoline, -wood to charcoal, or coal 
to coke, -we do not consider the product a second- 
ary source. The importance of the market de- 
mand has to be fully understood as it infiuences 
the way in which various energy sources are 
utilized. Coal-rich Germany and the USSR, for 
example, are both changing important sections 
of their railway systems from steam to electric 
traction for certain technical and economic con- 
siderations. For this, coal has first to be con- 
verted to electric energy in thermal plants. Elec- 
tricity has many advantages, which will he dis- 
cussed later; hut it should always be regarded 
as proper for certain special uses and users, and 
also generally as “high-quality energy,” obtain- 
able at a higher price. 

Other sources of high-quality energj' are oil 
and natural gas. Liquid fuels and natural gas 
together constitute 72 percent of the total energy 
consumption in the United States, but only 13 
in the Federal Republic of Germany, 18 in the 
United Kingdom, and 30 in the USSR. The 
world average for 1958 was 44.5 percent, and 
the general trend, as has already been seen defi- 
nitely moves toward an increasing importance of 
liquid fuels and natural gas. 

Such a remarkable increase in the consump- 
tion of energy immediately gives rise to three 
major questions. The first has to do -with the 
future availability and replenishment of sources 
utilized at present. The second is the problem of 
improving the efficiency quotient of the ma- 
chinery. The third is concerned with neto sources 
and ways of utilizing energy. 


From the point of view of power use, modem 
machinery is certainly far better than human 
beings and draft animals ; still, a loss of 80 per- 
cent, which occurs in converting the source ma- 
terial into usable forms of energy, seems tre- 
mendous. Slost of it is caused by the fact that 
our energy sources have first to be transformed 
into heat and then into mechanical energy. Ac- 
cording to the laws of thermodynamics, unavoid- 
able losses of energj' are incurred through these 
transformations. 

Our calculation has so far been based upon 
the figure 80 percent, in accordance with the 
literature cited. But we should be aware that the 
shift from solid to liquid fuels, natural gas, and 
electricity has also resulted in a higher efficiency 
coefficient. The United States had a coefficient of 
37 percent in 1937, but 42 percent in 1955, both 
being weU above the assumed world average. It 
is perhaps a fair approximation to assume that 
through this shift and through teclmical im- 
provements, the efficiency of energy and power 
production has increased from about 12-15 per- 
cent in 1900 to 20 percent in 1937 (ERW) and 
to 25 percent at present. 

Energy balances have been constructed for 
manj' countries, and ERW gives a summarizing 
picture for the whole world. The amount of loss 
is found to he the smallest in the case of elec- 
tricity, once the conversion has been accom- 
plished; only a small amount (increasing with 
increasing distance) is lost in transmission. 

The three problems named above will appear 
repeatedly in our discussion of energj^ sources; 
they all have to do with the energy maierials 
and machinery. As for new sources of energy, 
it is safe to assume that the future will witness 
a continuous increase at rates similar to rates 
in the immediate past, but that consumers’ pref- 
erence will probably shift toward high-qualitj' 
and special types of energJ^ 

SOURCES OF ENERGY 

Coal 

It is hard to realize today that coal appeared 
so late as a source material for the production 
of energy. As late as the thirteenth centur 3 ’. 
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•n-ood and peat Tvere practically the only fuels 
used, and even in the sixteenth century in Eng- 
land, coal vras still considered a fuel for the 
poor. The Industrial Eevolution created an ever- 
increasing demand for coal as a source of energy 
as -well as for the making of coke in iron metal- 
lurgj'. Nevertheless, the production figures for 
1850 ■were still very lo'w: England 35 million 
tons, Germany 4, Prance 2, and the United 
States 6. By 1860 the world production had risen 
to 200 million tons and thereafter increased 
steadily up to 1200 million tons in 1910. During 
that whole period coal was almost entirely re- 
sponsible for the rising curve of energj’ consump- 
tion. PoUo'wing the First World War, however, 
other energy sources graduallj' made their ap- 
pearance, e.g., oil and natural gas ; and until the 
Second World War, coal production in the 
United States, Great Britain, and Germany, 
which had constituted 85 percent of the world 
total in 1910, remained stationary around 1000 
million tons, finally dropping appreciably in the 
wake of the war. On the other hand, total world 
production was still increasing, though at a re- 
duced and much fiuctuating rate, because the 
newly industrialized countries, such as the 
USSR, India, South Africa, Australia, and 
China, based their development mainly on coal. 
It seems that the development in the USSR has 
in this respect all but reached “stage 1910” of 
older countries, for a definite shift away from 
coal toward oil and natural gas has been ob- 
served in recent years. We shall come back to 
this competitive situation of the coal industrj’ 
later when discussing what is commonly called 
the coal problem. 

THE MARKETS FOR CO.AL 

The utilization of coal as a source of energy 
involves its transformation into heat first and 
then into mechanical energy, in most cases. An 
appraisal of the various grades of coal, there- 
fore, takes into first account their calorific value : 
anthracite, semianthracite, and semibitiiminous 
coals have 8,000-8,900 calories, bituminous and 
subbituminous 5,500-8,800, and lignite 4,000-6,000 
calorics (all in kcal/kg). 

Generally, processing of coal is possible only 
within narrow limits. Such operations as wash- 


ing out inorganic admixtures, breaking, and 
screening into specified sizes are becoming more 
and more important. In Europe, lignite or bro'wn 
coal is powdered and then pressed into handy 
briquettes for domestic use. A large-scale modern 
central-heating system uses powdered coal which 
is automatically injected into the furnace. Tet 
the possibilities of accommodating a ■wide range 
of consumer demands are strictly limited for 
coal. 

Another large group of coal consumers is the 
metallurgical plants, where coal is used not as a 
source of energy alone but also as a raw ma- 
terial, essential in certain processes. The most 
important consumer, the iron and steel industry, 
■wiU be discussed in detail in Chapter 9. This 
industry demands a special kind of coal — coking 
coal, the source of coke. The manufacture of coke 
takes place in the modem by-product coke ovens 
or cokeries. About 30^ of the original weight 
is removed from coal in the form of various gases 
and tar to be recovered as valuable by-products. 
Earlier, coke was made in so-called beehive ovens 
from which all the volatile by-products escaped 
without being utilized. The coking process may 
be manipulated in many ways by regulating the 
temperature. Even so, not ever?- type of coal is 
suited for making coke, at least the dense, hard 
metallurgical coke; some may gh-e “gas coke” 
and others no coke at all. 

The third group makes use of coal simply as 
a raw material. This is the branch of chemical 
industry which deals with hydrocarbons and 
their derivatives. It utilizes primarily the by- 
products of coke-making and need not be in- 
cluded here; it will be taken up later under 
Chemical Industries. 

In the two major groups, i.e., the group using 
coal as a source of energy and the group de- 
manding metallurgical coke, the basic diiTcrence 
lies in the fact that, while the former could 
switch to other sources, the latter has no techni- 
cally feasible alternatives. Since iron and steel 
plants are the largest consumer group within 
the latter, demands for coke, and hence for cok- 
ing coal, are influenced by iron and steel produc- 
tion, 

Tlie behavior of these various consumer groups 
in the immediate past, as indicated in statistics 
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for the United States, is revealing. The years 
between the two world wars saw no drastic 
changes. The heaviest consumers of steam coal 
were the railroads and the electric power utili- 
ties; the former showed a decline from about 
25 to 20 percent of the total coal consumption, 
while the latter increased their share from 5 to 
10 percent. Big changes did not occur until after 
the Second World War, when the share of the 
railroads dropped to hut a few percent. It was 
compensated, however, by a swift rise of electric 
power utilities to more than 30 percent. This 
shift also means a more efficient use of coal as a 
source of energy. With an efficiency ratio of 20 
percent, 1 ton of coal equals approximatelj^ 1,600 
lew hr; however modern thermal power plants 
are capable of realizing 2,000-2,200 kw hr. On 
the other hand, mechanical users may produce 
only as much as 1,000 kw hr or even less. Heavy 
industry, i.e., the coking industry, steadily in- 


creased its consumption from about 15 percent 
in 1920 to more than 25 percent in the late 
fifties. 

If electric power utilities had not risen to such 
an important position as a steam coal consumer, 
the problem of marketing coal would have be- 
come even more pronounced. Domestic users, as 
well as land and sea transportation, are gradu- 
ally shifting to other energy sources. The pre- 
mium placed upon coking coal is particularly 
felt where the same mining area produces both 
steam coal and coking coal, or in Europe, where 
some countries are well endowed with one but 
not with the other kind. In the Campine Basin 
of Belgium 10 percent of the coal reserves are 
of coking quality, in Northern Prance 23, in the 
Ruhr 68, in Upper Silesia 9, and in the Donetz 
Basin 16, but more than 80 in Northumberland- 
Durham in the United Kingdom. The coke prob- 
lem presents quite a different aspect from the 



64 • EVALUATION OF MINERAL RESERVES. Four ways by which mineral reserves may be 
estimated (see the text). Outcrops in the visible section and drillings in the measured section 
establish the quantity and quality of reserves beyond doubt. In the part marked indicaled, 
geologists are able to establish tonnage and grade within reasonable limits on the basis of the 
conditions found in the first two sections. In the inferred section, however, surface indicotions and 
others permit different interpretations of the geological character of the deposit, of which two 
possibilities are shown here (broken and dotted lines). 
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coal problem in general, and differs from one 
country to another. Little can be done about it 
from the producing side; the onlj' solution lies 
■svitli consumers, who may reduce their require- 
ments through technical improvements or metal- 
lurgical manipulations. 

THE JIINING INDUSTRY 

The coal mining industry has to provide coal 
to satisfy the variety of demands mentioned 
above. From the moment the decision has been 
taken to open up a new mine until the time when 
production enters into full swing, there is a 
lapse of several years. In European deep-shaft 
mining, it takes about 8 to 12 years, counting 
all installations. Thereafter the mine must be 
operated for several decades before the initial 
and current investments are all written off; the 
time period in this ease largely depends upon the 
price of coal and legal regulations. Though these 
are purely economical questions, the economic 
geographer should be well aware that the coal 
mining industry, like other industries, is a long- 
term enterprise. Thus, among other things, a 
correct assessment of the reseires for each coal 
basin seems essential. 

An evaluation of coal reserves is always based 
upon a careful geological analysis. The coal seam 
is clearly visible at an outcrop, but its under- 
ground continuation can only be inferred. An 
appraisal is needed of its horizontal extent as 
well as its probable thickness and qualitative 
a^ects. The geologist will suggest places where 
his conclusions might be tested by taking drUl- 
ings; if they are relatively close spaced, they 
may offer sufficient test of predictions regard- 
ing the seam within the tested area. If a seam 
has been firmly established in this manner and 
the amount of coal reserves calculated, we may 
call this figure “measured.” An experienced ge- 
olog^t ivith sufficient geological indications to 
go by would not hesitate to step beyond the 
measured area in his estimations ; the figures 
thus obtained are called “indicated.” Finally, 
he may venture an opinion that, taking ever^ 
known fact into account, the extent of the coal 
lasm is perhaps even larger; the amount of coal 
reserves thus estimated are open to controversv 
among geologists. We may call them “inferred.” 


These are the terms used by the U.S. Bureau 
of Jlines; the Institute of Mining and Jletal- 
lurgy, London, differentiates between visible, 
probable, and possible ; other countries and insti- 
tutions employ still different classifications. 
Whatever the terminology may be, it always re- 
fers to reserves which are known to exist with 
a varying degree of certainty and quality. Here 
ends the work for the geologist, and the econo- 
mist steps in. His work consists in evaluating 
the known deposits as to their exploitabilitj'. A 
common denominator for all the factors in- 
volved, such as depth of deposits, technical dif- 
ficulties of mining, location of mine, etc., is as a 
rule the cost factor. Improved transportation 
facilities with a subsequent reduction in cost, 
changes in market prices for the product of the 
mine, and many other variables may alter the 
position of a deposit from exploitable to unex- 
ploitable or vice versa within a relatively short 
time. 



65 - COAL DEPOSITS OF GREAT BRITAIN. (1) Exposed 
cool fields; (2) concealed cool fields. 
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67 • COAL FIELDS of the United States. The mop depicts the area! distribution of principal coal 
deposits by types of cool and provinces. The share in each province of total reserves and produc- 
tion is shown by modified pie charts. The diagram on the left shows seven classes of coal ranging 
from lignite to anthracite; the classification is based upon the content of fixed carbons, volatile 
matter, and moisture. The use of such a trilinear chart greotly facilitates a comparison of a series 
of data in terms of three variable characteristics. 


For most of us, such absolute totals are incom- 
mensurably large and do not convey very much 
as they are; they simply mean that there is no 
foreseeable danger that coal reserves ivill be ex- 
hausted, even if annual production, which has 
not yet reached 2*10^^ tons, should increase in 
the future. The shift in percentage figures re- 
flects the amount of geological surveying that 
has been carried out in such countries as China 
and the USSR. But what strikes ns most is the 
fact that 96 percent of all known coal reserves 
are located in the Northern Hemisphere. This is 
certamly of the ntmost si^ihcance as long as 
coal remains a basic sonrce of energy and raw 
material for indnstry and transport. 


Coal seams date from different periods of the 
earth’s history. Younger coals of Tertiary age 
occur in the form of lignite of low calorific value 
and fuel ratio (ratio of fixed carbon to vola- 
tiles) . Bituminous coal is dispersed among Heso- 
zoie sediments, but the greater mass is of late 
Paleozoic, i.e.. Carboniferous, age. Calorific value 
and fuel ratio increase progressively with the 
age of the coal as a result of tectonic pressure. 
The carboniferous strata wliich contain the most 
important coal seams occur today in connection 
with an enormous mountain system of late Paleo- 
zoic age that encompasses the North Atlantic, 
reaching from southeastern United States 
through the Appalachiaus to Newfoundland and 
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States. In short, coal production is an extremely 
labor-intensive sector of our economy. It -was 
even more so in the past; coal mining areas 
therefore coincide with large concentrations of 
population all over the world. Labor-saving de- 
vices can he applied only to a certain degree, 
and in some mining areas the opportunity is 
extremely limited. In this respect coal mining 
does not conform to that modern trend aeeord- 
ing to which we should be able to produce more 
with le!3s physical human labor. Coal mining is 
also a strenuous and dangerous occupation, and 
even with considerable material temptations like 
high wages, insurance, good housing, etc., it is 
growing more and more difficult to recruit young 
miners. A large concentration of working popu- 
lation under such circumstances has everywhere 
led to trade unionism of a rather militant type. 

An economist may summarize all this by stat- 
ing that there will neeessaril}’ be a continual 
rise in production costs and that, since most of 
these factors are nonexistent in petroleum pro- 
duction, the competitive situation of coal wher- 
ever it may be replaced by other fuels will de- 
teriorate. For the economic geographer, coal 
mining areas are actual or potential problem 
areas, particularly because of the large number 
of people involved. 

CO,\L IN INTERN.VTIONAL, TR.\DB 

The coal problem is further affected by con- 
tinuous and immoderate changes in the flow of 
coal in international trade. Despite the fact that 
coal deposits are distributed unevenly over the 
earth, international trade in coal comprises only 
about 5 percent or slightly more of the total pro- 
duction, as compared with about one-third for 
petroleum. Coal was found near the place where 
the Industrial Revolution had its beginning, and 
even today, mainly for historical reasons, in- 
dustrial concentrations cluster at or around the 
centers of coal production. 

Coal is not an ea.sy item to transport ; it is a 
bulk commodity and costly to load and unload ; 
certain tj-pcs entail hea^•J• losses en route. Coal 
requires the traditional means of transportation, 
namely railroads or watenvays. Railway linos 
bringing out coal from "West Virginia to the 
Great Lakes or to Hampton Roads, or from 


Pennsylvania to the metropolitan zone of the 
Middle Atlantic Coast have bj^ far the heaviest 
weight haul per distance in the whole of the 
United States. The same is true all over the 
world. Preference is given to cheap water trans- 
portation wherever possible, e.g., on the Ohio 
and the Rhine, since the specific value of coal 
as freight goods is relativelj* low. 

Comparing the interwar years with the recent 
postwar period, the dominant change that oc- 
curred in international coal trade is probably 
that Europe lost her importance as the leading 
exporter and supplier of coal to deficit areas all 
over the world. Competition before these changes 
occurred was mainly intra-European : Great 
Britain, Germany, and Poland were the most 
interested suppliers, while Scandinavia, the 
Mediterranean, and some Central European 
countries constituted the major deficit areas. 
Well known is the case of Denmark, which 
bought coal from England and supplied the 
latter in return with breakfast necessities, such 
as eggs and bacon. Equally well known and 
more tragic is the case of Italy, for which the 
importing of coal was an absolute necessity; ap- 
proximately 15 million tons, required annually 
by the highly developed Italian industries, could 
be supplied either by Great Britain or Germany. 
It is still fresh in the memory of Europe how 
this dependence brought Ital.v into two world 
wars on one or the other side. Outside of Europe, 
the major single market was Latin America, es- 
pecially Argentina; between Argentina and 
Great Britain a similar bilateral trade of coal 
against meat products developed. All this drasti- 
cally changed after the Second World War. By 
the late fifties European exports of coal to other 
continents, which before the war had ranged 
from 30 to 40 million tons, practically ceased. 
In fact, European countries imported an equal 
amount of coal from the United States and 
Canada ; reasons for this are sometimes quite 
complicated, defmng any simple explanation. 
For example, the Federal Republic of German.v 
(We.st Germany), by far the most important 
exporter, imported nearly as much coal ns she 
herself exported ; about half of the imports came 
from North America. Today, the great bulk of 
coal exports, about four-fifths of the world total. 
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originates in North American and European million tons, most of which came, in striking 
countries. While European countries today contrast to the prewar situation, from the United 
trade mainly within Europe, North America di- States, but some also from Poland. A considcr- 
rects at least three-fourths of her coal exports able volume of international trade in co.al de- 
toward Europe. As for total quantities, all other veloped behind the Iron Curtain where Poland 
flows arc of minor order, i.e., below 10 million assumed the role of the major coal e.xporter. 
tons. The United States provided about two- equaling in certain years the United States in 
thirds of the considerable Japanese requirements quantities exported. The USSK itself imports a 
(3-4 million tons), and Lidia supplied Pakistan large aiiionnf of Poli.sh coal, but toward the end 
with 1-1.5 million tons. Latin American countries of the fifties its oum exports surpassed iinport.s. 
had largely been resorting to liquid fuels; their E.a.st Germany and Czechoslovakia arc the main 
imports thus totaled only between 2 and 2.5 net importers, both supplied by I’oland and the 
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USSR. South Africa and Australia offer only 
minor quantities to the Tvorld market ; Australia 
eontrihutes to the Far Eastern requirements in 
a small way, while South Africa serves the 
African market primarily, hut also reaches out 
as far as Europe and the Far East. 

Petroleum and Xaiural Gas 

If a comparison is made between the petroleum 
and coal industries, we are immediately struck 
hy one important difference. On the way from 
the place of origin to the ultimate consumer, oil 
(and to a certain extent gas as well) undergoes 
a number of processing operations in oil re- 
fineries which may completely alter its physical 
and chemical properties. Unlike coal, crude oil 
can he adapted to changing market demands; 
such bottlenecks as those in the coal industry, 
created hy an unsatisfactory ratio of steam and 
coking coals, do not exist in this ease. 

Originally, oil refining was a very simple proc- 
ess which consisted of the removal of various 
admixtures from crude and the separation of 
light fractions from heavy ones by fractional 
distillation. At first the original qualities of 
crude oil, which vary from one oil field to an- 
other, were of vital importance. In the early 
days of the industry when the demand was pri- 
marily for kerosene to light lamps, crude oil 
with a high gasoline content was of little value ; 
the situation was reversed later when the gaso- 
line engine came into use and electric lights re- 
placed the old kerosene lamps. Changes in the 
demand pattern forced the refining industry to 
add a third step in treating the crude, such as 
the cracking process hy which the gasoline out- 
put could he raised almost regardless of the 
original quality of crude oil. 

Our discussion will take up consumption, re- 
fining, and production in order of priority. The 
required quantitative and qualitative charac- 
teristics of oil products are the commanding fac- 
tor in consumption; refining functions as an 
intermediate manipulator, and production has to 
see to it that the necessary quantities of crude 
are avaUahle. The oil industry is an excellent 
example to demonstrate how logical it is to re- 


verse the usual sequence of production to con- 
sumption. 

THE XI.LBKET SITUATION 

Not until the automobile industry and the in- 
vention of the diesel engine (R. Diesel, Germany, 
1893-1895) ereated a larger market which had 
to he supplied exclusively with this new fuel, 
did production of oil really get under way. 
Wliile the automobile may be considered an addi- 
tional oil consumer, the diesel engine installed in 
locomotives and ships as well as in stationary 
apparatus represents a keen eompetitor of coal. 
"We do not want to recount all the advantages 
of oil products; some of them are well-known 
from household use, where oil and gas have virtu- 
ally driven out coal and antluacite in many 
countries. 

We have repeatedly used the expression “oil 
products,” which encompasses an ever-increasing 
number of products ranging from lubricating oil 
to diesel fuel and various grades of gasoline for 
automobiles and airplanes. All these products 
can he converted numerically into crude oil or 
coal equivalents, and total consumption can also 
he so expressed. Of a total of approximately 
3700-10® tons coal equivalent of energy con- 
sumed in 1958, including solid and liquid fuels, 
natural gas, and hydroeleetricity, 31 percent was 
derived from liquid fuels and 14 from natural 
gas, or a total of 45 percent. North America is 
hy far the largest market (62 percent) followed 
hy Western Europe (12 percent) and the USSR 
(11 percent). The latter was until recently shut 
off from the world market so that from the point 
of view of the world oil economy North America 
and Western Europe together represented the 
major outlets for oil products. 

The market situation varies a great deal from 
one marketing area to another. The United States 
market demands mainly gasoline (almost 50 per- 
cent), while Western Europe needs more fuel 
oils, which make up more than 70 percent of the 
total consumption of oil products. The shift of 
the center of gravity to gasoline and to fuel oils, 
respectively, clearly exemplifies certain differ- 
ences in the way of life between these two conti- 
nents. In both, however, other market demands 
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to Europe has been discussed but does not seem 
to be realizable soon. 

Today, refining capacity is distributed over the 
earth in accordance with the market capacity. 
As the following figures show, this has been ac- 
complished only recently. The refineries in 
Curasao and Aruba as well as those in the 
lliddle East have lost some of their relative 
importance. For the former, it should also be 
mentioned that Venezuela as a producer of crude 
oil successfully insisted on processing a major 
portion of it within her own territorj-. In earlier 
j'ears, the kliddle Eastern refineries had to sem'e 
a far-reaching market area with a relatively low 
consumption capacity, which stretched from 
South Africa through the Indian Ocean as far 
as the Pacific. Here it looked most logical to 
have the refining industry at the base, i.e., in 
Abadan (Iran). But with an increase in con- 
sumption, local refineries appeared everywhere 
within the marketing area, and erports of crude 
oil from the Persian Gulf gradually increased. 
New refineries in the Jliddle East are, as a rule, 
small and intended to satisfy only local demands. 
Percentage increases of the refining capacity in 
Europe and the USSR have been explained, and 
hence implicitly the relative decrease in the 
United States. 


DISTRIBUTION OF REFINING CAPACITY 

IN PERCENT OF WORLD TOTAL 

BEGION 

United States (about hall in 
Texas and California, and 
half in the Chicago and 

mo 

1958 

New York-New Jersey area) 

59 

42 

Curacao and Aruba 

Europe (mainly France and 

5 

3 

United Kingdom) 

8 

15 

Middle East 

8 

7 

USSR 

6 

11 


Oil Production and Oil Reserves 

If we now turn to oil production, it will first 
come to our notice that, unlike coal fields, oil 
fields are scattered and generally far away from 
centers of proeessing and ultimate consumption. 


Consequently, transportation is of much greater 
importance for oil than for coal. In round figures, 
world production of coal is 2000 • 10° and that of 
oil 1000-10® tons. While coal is hauled over rela- 
tively short distances, oil is usually carried a 
long way across the seas or continents. Large 
quantities and the specific character of oil and 
gas rendered it possible to develop a unique 
transportation system — pipelines and tankers — 
for these products, but they cannot be used for 
any other commodity. In some countries, as in 
the United States, the pipeline system is a com- 
mon carrier, much like the railroads ; but in other 
countries it is reserved for one or a group of 
users. A classical example of a highL' complex 
pipeline network extending from coast to coast 
is to be found in the United States. In the USSR, 
too, pipelines have long been a major means of 
transportation. In Europe, however, they have 
appeared onl.v recently; they were not needed 
as long as Europe was mainly importing ^ oil 
products, for which the traditional carriers 
served the purpose. The refineries built soon 
after the Second World War were usually located 
at or near the tidewater. But newer ones exist 
now further inland; therefore it became neces- 
sary and economical to transport crude oil by 
pipelines. 

We are now coming to that sector of the oil 
industry" which is responsible for securing the 
necessary current production as well as provid- 
ing the industry with ample measured reserves. 
In principle the situation does not differ from 
the coal industry, since, both are long-term enter- 
prises. Construction of the oil transportation and 
refining s 3 -stems is an undertaking of such tre- 
mendous magnitude that the future develop- 
ment of various markets as well as the potentials 
of production should be correctly assessed in 
order to avoid false investments. One of the major 
issues in modem times in this respect is related 
to the uncovering of the large Jliddle Eastern 
reser%-es in the late thirties and during the Sec- 
ond World War. A casual glance at the map 
and the relative location of production area and 
market seems to tell us that these fields should be 
the obvious production basis for Europe; the 
often heard statement that “Jliddle East oil is 
at Europe’s doorstep” is, however, quite wrong. 
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Distances cannot be measured solely in miles. 
Since the new discoveries were located along the 
sonthern coast of the Persian Gulf, there were 
three possible ways to bring the oil to Europe: 
one, by pipeline across the Arabian desert to the 
^Mediterranean and hence by tanker to Europe; 
another, aU the way by tanker through the Suez 
Canal, where considerable duties are charged for 
the passage; and still another, around the Cape 
of Good Hope. From the economic point of view, 
these routes are longer than those from the Gulf 
of Mexico or from the Caribbean. A strong influ- 
ence toward basing Europe on ^Middle East oil 
was also exerted by the fact that the balance 
between available reserves and greatly increased 
consumption within the "Westem Hemisphere was 
such that continued large exports of oil to Europe 
were looked upon by America with disfavor. 
There still remained the problem of how fast the 
East, where more than half of the world’s popu- 
lation is living, would become industrialized and 


subseqnently how it would develop as an oil mar- 
ket within the next decades. This huge area, 
which also comprises the whole of the Pacific, 
has only negligible known oil reserves. In the 
years after the Second World "War, the oil in- 
dustry was always in the foregromid whenever 
a major decision was taken to reorganize the 
whole strneture of production, refining, and mar- 
keting. Withont entering into details, which are 
beyond the scope of our present discussion, the 
new strneture that gradually emerged consisted 
more or less of the intra-Western Hemisphere 
unit and the ^Middle East-Europe imit. The Jlid- 
dle East also supplied crude within the tradi- 
tional realm from South Africa to the Far East, 
supplementing their local production wherever 
necessary. 

Large flows of oil from the areas of produc- 
tion to those of consumption, therefore, occurred 
mainly outside of the USSR and her associate 
countries; with a few exceptions, the world oil 
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70 • Oil STRUCTURE. Oil deposits of the most common type ore found In anticlinal structures as 
Illustrated here. The cross section on the right shows how oil and gas are entrapped in a certain 
formation (stippled, sandstone) which is capped by an impervious layer, and how gravity 
separates oil, gos, and water. A, B, and C are three drillings. The map on the left indicotes the 
form of the oil structure: the surface of the oil-bearing formation is represented by solid contour 
lines. Light broken lines delimit the occurrence of gas, oil, ond water. The location of the cross 
section Is marked by the heavy broken line along with the position of the drillings. 
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industry was also a classical example of capital- 
istic and private enterprise. It should be observed 
that the USSR has of late not merely expanded 
her production to an amazing degree to meet 
the entire domestic requirements, but has further- 
more entered into the world market at different 
places of the earth. In the production statistics 
of crude oil, the USSR is eurrently mowng from 
the third place (after Venezuela) to the second, 
surpassed only by the United States, and is able 
to make substantial contributions in the Euro- 
pean and other markets at competitive prices. 
This development is coincident with an overall 
saturation of the market and a subsequent lower- 
ing of oil prices; it is a process from which con- 
sumers benefit, but has an adverse effect upon 
countries which receive their major income from 
oil revenues. 

If we view the ratio of known oil reserves to 
production in the light of these facts, it is ap- 
parent that the former has always been increas- 
ing in the past in proportion to the growing 
production. Whenever there was overproduction, 
exploration slowed down, and vice versa. At the 
moment, known oil reserves are sufficient to last 
for more than a quarter of a century at the cur- 
rent rate of exploitation. Certainly, oil is a non- 
renewable resource; not only is the ratio of re- 
•serves to production much smaller than for coal, 
but oil consumption is likely to increase rapidly 
in the future. Some day an end will come to 
this continuous expansion of known re.servos 
keeping pace with expanding future demands. 
That daj- has not yet arrived, as new di.scovcrics 
in the immediate pa.st have proved. But this 
reprieve only holds when the world is taken ns a 
whole. The situation is different for the major 
consumer and producer, the United States, where 
re.sorves have not increa.sed proportionally ; it 
has more and more to rely on imports from Latin 
America and the Middle East. 

Oil exploration is a longer and more com- 
plicated task than assc.ssing coal reserves. Surface 
sl)on'.s .seldom e.vi.st to indie.afe the pre.senee of 
hidden sonrees of oil or gas. Long and tedious 
geological, geophysical, and paleontologioal in- 
vestigations lend to conclusions which finally 
justify the drilling of test wells. Once oil has 
been found, perhaps at different horizons, more 


drilling is required to ascertain the extent and 
the conditions of the field for future production. 
Gradually we arrive at figures comparable to the 
“measured reserves” for coal. Through much ex- 
perience, oil geologists have been able to estab- 
lish certain general rules regarding the probable 
locations where oil maj' be found or where it is 
thought futile to search for it. It is, therefore, 
not surprising that continuous geological re- 
search and oil prospecting give an ever-changing 
pattern of knomi reserves. In the older, geo- 
logical!}' well-known areas, there are still some 
limited possibilities of increase in the figures for 
reserves, and above all, for current production. 
But unexpected discoveries come from farawa}' 
areas, as in the IMiddle Eastern conntrics in the 
past decades, or more recently in the Sahara and 
the continental shelf regions. 

Even within a few years the statistical situa- 
tion may alter considerably, as illustrated by the 
following table. Proved oil reserves (.95'10‘‘ bar- 
rels in 19.51 and 2G0'10'- barrels in 1958) were 
distributed among different continents and jnnjor 
producing areas ns below: 


PROVED OIL RESERVES 


AnE.\ 

1951 

195S 

North America 

29% 

14% 

United States 

2S 

13 

Latin America 



(mostlv Venezuela) 

13 

8 

USSR 

G 

5 

Europe 

1 

1 

Asia 

.52 

70 

Middle East 

49 

G2 

Africa 

— 

1 


The principal function of this .sector of the oil 
industry is to furnish adequate supplies of crude 
oil. On the whole, exploration is always ahead of 
production, and re.serve-production relationships 
of particular areas differ widely. The most nota- 
ble dj.serepaneie.s e.vi.st in the 'Western IJemi.s- 
plierc and in the Middle East, ns the summariz- 
ing table clearly sliow.s. 

Finally, nnotlicr sig'nifiennt difFerence between 
coal and oil industries should b” mentioncfl. 
Since it.s early beginnings, the oil industry has 
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been organized as large-scale enterprise. The 
names of the leading oil companies are -well- 
known, hut we do not intend to start a discussion 
of their historj' here. "With a very few excep- 
tions, they are traditionally private companies 
and hence outstanding examples of capitalistic 
economy. Even though the history of the oil 
industrj' is full of bitter fights between different 
companies, modem developments show equallj' 
clearly that they safeguard their position as a 
group with basically common interests against 
any outside interference. For the past few de- 
cades, as well as at present, the greatest danger 
for the oil companies has been the mormting 
tendency to nationalize oil reserves and oil pro- 
duetion in countries where the companies are 
regarded as foreign, and eonsequentl 3 ’ as outside 
exploiters of national resources. There is an es- 
sential difference in legal matters that exists be- 
tween the United States, on one side, and the 
Jliddle East, for example, on the other. In the 
United States, the right to exploit oil rests -with 
the title to the land; it is familiar to us that 
landed property inereases its value rapidly once 
oil has been found near by, and that the land- 
o^vners maj^ become rich almost overnight. Under 
these circumstances, oil companies can get hold 
of the industry only by controlling the trans- 
portation system, the refineries, or the marketing 
organization. In the ^Middle East, and in most 
other areas, on the other hand, the right to ex- 
plore and to exploit is in no way bound to the 
title to the land, but is granted in the form of 
concessions. Such concessions gave the oil com- 
panies exclusive rights. The conditions under 
which thej' are granted have continuallj' changed. 
Until the Second World War, fiat compensations 
and roj’alties on the oil produced were the rule. 
Later on, the countries granting the concessions 
were given a share in the net profits arising from 
production, running as high as 50 percent, and 
in certain cases even 75 percent. Finally, a par- 
ticipation in the overall profits was demanded. 
Mexico was the first country to nationalize the 
oil industrj' in 1938. The venture was successful 
because she found outlets for her crude in mar- 
kets (e.g., Germanj' and Italj-) which were not 
under the control of big oil companies ; later her 
own domestic market expanded so rapidly that 


it soon became large enough to absorb aU her 
crude. However, the ease of Iran demonstrates 
the almost unsurmountable difficulties with which 
the nationalization is confronted in less-developed 
countries. In possession of rich oil fields and the 
greatest refinery in the Middle East, Iran was 
unable to find means to transport her oil and 
an access to the market. She finalH had to con- 
clude a new agreement -with an international 
group. The current tendency definitely does not 
point toward nationalization, but is to bargain 
and to obtain the most favorable conditions. The 
Middle Eastern countries together -uith Vene- 
zuela have joined forces to that effect in recent 
j-ears. In this connection, we should observe that 
the location of refineries near the consuming end 
instead of in the area of production, weakens 
the bargaining position of countries which have 
mereh' oil resem'es. As the Suez Crisis in 1956 
demonstrated, it also makes it possible for the 
consumers to shift the source of supply readily 
from one eontinent to another one. 

iluch of what has been outlined so far applies 
to crude oil onlj*. For natural gas there stiU 
exists an obstacle barring economical transporta- 
tion. The natural gas deposits of the Jliddle East, 
the Sahara, the Caribbean — in short, of aU 
the distant producers and particularly of pro- 
ducers separated from potential markets by sea 
— have not j’et been ranked among the “exploita- 
ble.” To liquefy gas and to transport it at low 
temperatures by tanker proved technically feasi- 
ble, but up to now, it has been done onlj^ on an 
experimental scale. 

The various sectors of the oil and natural gas 
industry also constitute problem areas from the 
point of view of an economic geographer. Unlike 
coal, however, problems derive from the dj-namic 
nature of the industrj' which reveals itself in 
almost everj' aspect we have touched upon. 

Other Sources of Energy 

Coal, oil, and natural gas are nonrenewable 
sources of energy. Continuous exploitation -will 
in time lead to exhaustion of these resources. 
There are enough known reserves of coal to last 
for several thousand j-ears at the current rate of 
consumption, but oil and gas will be rather short- 
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lived. Unremitting geological researcli coupled 
with improved techniques of mining and utiliza- 
tion might somewhat prolong the period during 
which these resources are still available in suf- 
ficient quantities. Yet ever-increasing energy con- 
sumption has already opened a search for new 
sources, hlost of them have been known for a 
long time as potential sources, but the ways to 
transform them economically into usable energy 
have yet to be found. Some of the additional 
sources which may play an important part in the 
future are also nonrenewable like coal and oil, 
but others are classified as renewable and in- 
exhaustible within certain broad limits. 

Probably the most important nonrenewable 
source of energy in this group is fuelwood, which 
has already been discussed in relation to the 
general energj’- balance. We should not think 
solely of domestic users; in some countries fuel- 
wood takes the place of coal to an amazing 
degree. Iron and steel plants with a total capacity 
of half a million tons are using charcoal, pro- 
duced in the company’s own forests, instead of 
coal or coke, as in Minas Gerais, Brazil. Plants 
of similar size in the Ural Mountains are also 
operated with charcoal. Railroads in Finland use 
wood as fuel. In a way, fuelwood is a border- 
line case between nonrenewable and renewable 
sources, because the time required for natural 
replenishment of the wood is so short that, for 
instance, the above-mentioned steel plant in 
Minas Gerais owns forests large enough to main- 
tain an adequate supply of wood for the indus- 
try. Past-growing species — eucalyptus in this 
ease — are indispensable in such an economy. 

Definitely nonrenewable is atomic energy. The 
source materials are used in much the same way 
as coal, i.e., by first producing heat which in turn 
may be converted into mechanical and hence into 
electric energj'. As for atomic energjq once its 
production becomes cheap enough to allow com- 
petition with the traditional energj' sources, it 
will be of special interest to the student of eco- 
nomic geographj', for transportation costs of the 
source material are negligible. Atomic power 
plants could therefore be placed as close to the 
market as is desired, and losses involved in the 
transportation of electric power woidd be mini- 
mized. At the moment the great problem seems 


to be the disposal of the waste products so as to 
avoid harm to living beings. Statisties on the 
availabUitj' of the source material are scaree and 
incomplete, but according to the figures published 
by the United States Bureau of Mines enough 
reserves are known to exist to satisfy demands 
for a long time to come. 

In a stimulating artiele whieh appeared 1948 
in the Proceedings of the American Petroleum 
Institute, E. Ayres diseussed the major sources 
of energy. He estimated the total energj' on the 
earth available from renewable or continuous 
sources to be approximatelj' 13,000' 10'- kw hr, 
only a fraction of which is utilized for the time 
being (about 1/10,000). Solar radiation, water- 
falls, and the earth ’s heat are the most important 
sources, the first aeeounting for more than 96 
percent. Other well-known sources are the wind, 
the tides, and the heat energy' of water, whieh 
can be recovered by the use of the heat pump. 

The difficulty with solar energy is that it is not 
constantly available and that in many parts of 
the world sunshine is never dependable. It is par- 
ticularly awkward for all those who need energj' 
at a certain time, as for cooking, radio, lights, 
etc. ; other needs are more flexible — for example, 
the need to operate water pumps for irrigation 
or to heat boilers. Technically', utilization of solar 
energy' has been possible for a long time. It has 
been found in India tliat during the period of 
maximum insolation, solar energy' available from 
a 1-acre space is equivalent to 4 tons of coal. But 
as j'et solar engines are operated with extremely 
low efficiency' (only a few percent) and enei’gj' 
thus derived is expensive. Another disadvantage 
for general use is that the mirrors with whieh the 
heat of sunraj's is collected and concentrated are 
apt to be easily' damaged. 

Water power has played a mueh more con- 
spicuous role. In the past flowing water was 
chiefly used to drive water wheels and turbines ; 
today' its transformation into electricity' in hydro- 
electric power plants is of the greatest impor- 
tance ; it will be discussed separately' in the next 
chapter. Theoretically' available water power can 
be calculated bj' determining the arithmetic jiiean 
of the volume of flow for every point along a 
water course and bj' multiplj'ing this figure with 
the altitude above sea level. Available water 




71 • WATER POWER AND ELECTRICITY. Logoncf; (1) water power, installed capacity; (2) water 
power, not yet used but usable; (3) thermal power, installed capacity. Each symbol represents a 
capacity of 2 million kilowatts. 
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power was thus calculated on the global scale by 
the 1950 World Power Conference. However, 
only a small portion of it is actually usable for 
water-power development. The United States 
Geological Survey estimated that only about 10 
percent or 500 million kw were to be classified as 
usable. Still more interesting is its distribution : 
40 percent is in Africa, 23 in the Americas, 13 in 
Asia, 3 in Europe, and more than 5 percent in the 
USSR. They show that most of water power is 
available far away from the centers of indus- 
trialization and has not yet been developed. 

Unless transformed into some secondary form 
of energy, water power cannot be transported. 
Consequently, users will have to settle in the im- 
mediate vicinity of the water course. In the early 
days of European industry, when water power 
was the traditional form of energy used, this 
obstacle was partly overcome with mechanical 
transmission by steel ■svire. 

The efficiency rate is high in the ease of water 
power; two-thirds or more of its total energy 
can be made available in modern plants. If a 
rough comparison between known coal and oil 
reserves and usable water power is made, using 
the efficiency coefficients that have been discussed 
in an earlier chapter, we will find that oil and 
water power are about equal while coal is much 
more important. The values are n-10^ kw hr 
against ti ■ 10'° kw hr ; n is about 2 to 3. 

The economic geographer should particularly 
observe the relationships between available water 
power on the one hand and the precipitation 
regime and land forms on the other hand. Areas 
of former glaciation are characterized by a great 
number of small water-power sites, because after 
the last deglaciation (about 10,000 to 20,000 
years ago) the reestablished drainage system was 
no longer able to find the former one which had 
already been graded, and there has not been time 
enough so far for streams to degrade the numer- 
ous falls and cataracts in their present courses. 
In the tropics, on the other hand, the rate of ero- 
sion is greatly reduced, and falls of structural 
origin have been worn down over a much longer 
period than in mid-latitudes. For example, the 
block-fault systems which shape the African con- 
tinent generally date back to the late Mesozoic 


age. They give rise to the waterfalls and cataracts 
of the major African rivers shortly before the 
rivers reach the sea. Owing to their equatorial 
location they carry a large volume of water 
throughout the year. In subtropical latitudes 
strong seasonality in the rainfall regime reduces 
the amount of water power available and so does 
the cold period in higher latitudes, with precipi- 
tation in a solid form. Water power and solar 
energy' will make up excellent subjects of study 
on the relationships between the supply of energy 
and the environmental conditions. 

The same can be said for wind power. Wind 
power is unreliable, and an important factor 
from the standpoint of engineering is its rapid 
shift in force. It can be profitably used wherever 
availability' at a given time is not essential, as in 
the old-fashioned flour mill ; there the grain was 
milled when the wind blew. Wind power could 
also be utilized for the production of electricity 
in combination with thermal plants. Recently 
this has been tried in Denmark and met with 
success. Power units there are small, about 30 to 
70 kw, while in England where similar trials are 
carried out the capacity may rise to 100 kw. 
This source was considered so important by the 
Organization for European Economic Coopera- 
tion (OEEC) that a special Wind Power Work- 
ing Party has been engaged with these problems 
since 1950. 

In the near future, more important than wind 
power may' be the power of the tides. Tides 
present no problems of irregularity or unrelia- 
bility'. In fact, it is amazing that tidal-power 
plants have not yet been started. Since tidal 
power would in practically' all instances have to 
be transformed into electricity, preferred sites 
would be where there is a considerable difference 
between the high and low tides and a coastal 
topography that facilitates the construction of 
dams. Such a combination is found on both sides 
of the Atlantic, from Maine to the Maritime 
Provinces, and in western Prance. In both areas 
projects have already been worked out, and their 
realization may not be a very long way' off. In 
colonial days, small tidal plants were in opera- 
tion in New England as well as in Europe for 
flour milling; there the characteristic production 
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curve oscillating with the tide between zero and 
a maximum value did not matter much, as in 
the ease of the traditional wind-driven flour mill. 

ELECTRICITY, A SECONDARY 
FORM OF ENERGY 

Secondary Energy 

The sources of energy mentioned above may 
all be used to produce a supply of power in the 
form of electricity, if the market requires energy 
in that specific form, or as in the ease of water 
power, when their primary uses are greatly 
limited. Electricity has many advantages over 
other forms of energy which make it particularly 
suitable for certain consumers. It can, for ex- 
ample, be distributed in small quantities and is 
thus ideal for use in households, craft shops, and 
small industrial plants; for the same reasons it 
is widely used in densely populated rural areas. 
In transportation, electricity simplifies the main- 
tenance of engines, and electric motors support 
and respond better to temporary peak loads. 
!More and more railroads are therefore electrified 
even in countries where coal is available in abun- 
dance. Electricity is clean; nowadays we would 
not consider steam-driven street cars. For certain 
purposes, among them electric lighting and 
electrometallurgical processes, electricity is indis- 
pensable and irreplaceable by other forms of 
energy. 

Yet electricity also has serious disadvantages; 
one of them is that a special transportation sys- 
tem is needed all the way down to the last user, 
which is costly and very often vulnerable. 
Another weakness is that electricity can be stored 
only in very limited quantities in batteries and 
accumulators. This is perhaps the most serious 
disadvantage ; it means that electricity must be 
consumed at the same rate as it is produced, or 
rather vice versa. Other methods of storing elec- 
tricity have been tried out without much success, 
such as to heat up rock masses inside of a moun- 
tain with surplus energy and to recuperate the 
heat energy later when it is needed. This of 
course is a very wasteful undertaking. Jlore 
widespread is the use of surplus energy to pump 
up water into artificial lakes at higher altitudes. 


from which it is recovered by hydroelectric power 
plants when regular production falls short of 
demand. Finally, and of great importance in 
economic geography, is the fact that electric 
power transmission by wire entails considerable 
losses. These generally limit the economically 
feasible distance between place of production 
and place of consumption to about 300-500 miles. 
All the foregoing remarks emphasize the unique 
nature of electricity as a specific form of energy, 
which is demanded in ever larger quantities. 
Atomic energy, coal, natural gas, oil, water 
power, wind power, etc., may be transformed into 
electricity. However, electricity is not — and this 
fact justifies its separate treatment— a source of 
energy in itself. 

Comparatively speaking, only a fraction of 
the total energy is consumed in the form of elec- 
tricity. The aggregate production or consumption 
of electric energy, wliieh is rapidly increasing, 
is about 2T0‘- kw hr a year. Approximately one- 
third comes from the conversion of water power, 
and the rest from other sources. For the latter 
the usual way is first to convert the primary 
forms of energy into heat and thence into me- 
chanical and finally into electrical energy. Thus 
we speak of thermal plants in antithesis to hydro 
plants; each group has its own characteristics 
and its o^vn advantages as well as disadvantages. 

The Structure of the Power Industry 

Thermal power plants can be located near the 
place of consumption. Such location reduces the 
cost for transmission and distribution and in- 
volves only negligible transmission losses. A pre- 
ferred location is near the waterfront where the 
bulkj' primary materials such as coal and oil can 
be brought in by cheap water transportation. 
Thermal plants are often found adjacent to 
unloading sites, especially of coal (oil can be 
shipped for some distance by pumping at lower 
cost). Another preferred location is in the mcin- 
ity of coal mines to avoid a long-distance hauling 
of the solid fuel by rail. This is particularly true 
if coal mines are not too far away from large 
population centers or if the coal is of low quality. 
An outstanding example of this is the brown 
coal mining districts in Germany. Thermal plants 
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that thermal plants supply the base load and 
hydro plants the additional peak load. Thermal 
plants using oil have in this respect the same 
advantages and may play the same role as hydro 
plants. The combination of different types of 
power plants makes necessary a general grid 
sj'stem with multiple interconnections and ex- 
change or switch points. This power structure 
is very common ; a typical example is to he found 
in England. 

A different solution has been found in Switzer- 
land, a mountainous countrj' where electricity is 
practically the synonjun of h 5 'droelectricity. 
Here, water power of different kinds has been 
made available in sufficient quantities to meet 
various needs of electricity consumers. The base 
load is carried by h 5 ’dro plants in the lowland 
without reservoirs, and the peak load — especially 
in winter when the lowland rivers have a dimin- 
ished flow — is supplied by plants in the moun- 
tains. The latter take relatively small quantities 
of water, usually from artificial lakes, but have 
the advantage of a considerable head. Here again 
all the important power plants are interconnected 
with a grid system which permits the exchange 
of current during normal peak loads or for 
emergency. In short, we will find in every coun- 
try a different solution, based on the availability 
of primary sources and on the nature of the 
market. 

"WTiich solution to adopt is finally decided in 
consideration of relative production costs. It is 
generally, but wrongly, believed that hydroelec- 
tric power is cheaper than thermal power. The 
truth is that there exists cheap as well as expen- 
sive power in each category ; consequently it has 
to be determined first which one is actually more 
advantageous. Hydro plants are usually low in 
operational expenses, hut represent an enormous 
capital investment. For thermal plants it is just 
the opposite. Hydro power becomes more costly 
as the available water-power reserves near ex- 
haustion ; in a country like Switzerland, where 
nearly 100 percent of electricity is generated from 
water, thermal electricity, the source materials 
of which have to be imported over long distances, 
is able to compete with hydroelectricity today. 

In general, electricitj’ is consumed not far 
from the place where it is produced. It plays a 


minor role in international trade, for only a frac- 
tion of the total production crosses international 
boundaries. The obstacle of long-distance trans- 
mission can now be overcome by new super-high- 
voltage transmission lines and by sending elec- 
tricity somewhat in the same fashion as aligned 
billiard balls hit one another in succession from 
the plaee of original impetus. 

This is of particular importance for Europe. 
There are two zones where hydroeleetricity is 
predominantly produced — the Scandinavian 
countries and the southern mountain chains ex- 
tending from Spain to Yugoslavia. Between 
them lies a large zone where thermal plants dom- 
inate; Great Britain, Belgium, Holland, north- 
ern Germanj-, and Denmark are almost exclu- 
sivel 3 ' dependent on thermal power. There exist 
plans for an integrated European power sj'stem 
which involves, for instanee, an international ex- 
change of the summertime surplus of hydroelec- 
tricity in Alpine countries for thermoelectricity 
in winter. In most of Europe power consumption 
follows an undulating curve with a high in win- 
ter and a low in summer ; the production curve of 
hj-dro power is just the reverse, owing to a maxi- 
mum precipitation in summer and solid precipi- 
tation in winter. For thermal plants adaptation 
to market demands is easier, but as has been men- 
tioned, a considerable portion of the installations 
is not utilized to full capacity for a greater part 
of the time. The result is the relativelj' high price 
of electricitj' that has to be paid bj' the consumers. 
"While coal and oil are sold at prices which are 
variable only according to their quality and 
quantity, but otherwise much the same for any 
customer, the price for electricity varies in gen- 
eral according to the class of consumers. Those 
who require a constant amount are favored with 
lower prices, since their demand makes up the 
base load of the plants. Those using electricitj' 
during peak hours (and the foremost such users 
are households) paj' a price many times higher 
for what is seemingly the same commodity. 

Power Capaciiy and Poxoer Production 

"Wlien we analj'ze the situation in an indi- 
vidual plant or in a country, we should make a 
primary distinction between the installed capac- 



ENERGY 


153 



73 • TYPES OF HYDROELECTRIC POWER PLANTS: the two plants, Barberine and Rheinau in 
Switzerland, as described in the text. 


ity measured in kilowatts (kw) or horsepower 
(1 hp = 0.764 kw), and the production of elec- 
tric energy measured in kw hr (or hp hr). The 
first gives us an idea of the size of the installa- 


tions, but the second is more significant in 
characterizing the functions of the plant. A tj^ti- 
cal river hj'dro plant in the Swiss lowland 
(Rheinau) has, for example, an installed capac- 
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ity of 40,000 kw (at the generator), but the 
actual production is 118 million kw hr in summer 
and 97 million kw hr in winter, or a total of 215 
million kw hr during the whole year. Barherine, 
a plant in the high mountains with an artificial 
lake of 50 miUion cubic meters content, has the 
following corresponding figures : 46,000 kw, 12.5 
million kw hr + 85.5 million kw hr = 98.0 mil- 
lion kw hr. The ratio of the aetual production 
to the theoretical maximum is 61 percent and 24 
percent in the first and the second case, respec- 
tively. For Switzerland as a whole the ratio is 
onlj' 39 percent. In the United States, where 
only 19 percent of the installed capacity is of 
hydro, the ratio runs as high as 52 percent. In 
the United Kingdom the hydro power capacity 
shares only 3 percent of the total, the ratio being 
39 percent as in Switzerland. These figures are 
set down merely to illustrate the general prob- 
lems that have been presented above. 

In the global energj* balance, hydroeleetricity 
does not play an important role. Even if all the 
available water power (excluding tidal power) 
were harnessed, very little change would come 
about in the overall picture. In the preceding 
section on water power, mention has been made 
of the total available and usable water power. 
Theoretically the 500 million kw would give a 
total of 4380 billion kw hr, or if we use a coeffi- 
cient of 40 percent for efficiency on the basis of 
our discussions, probably somewhere around 2000 
billion kw hr; this is equivalent to 250 million 


tons of bituminous coal, according to BRW. 

The picture is quite different if we study the 
situation by particular areas. Africa has 40 per- 
cent of the usable water power, as mentioned 
above, equivalent to 100 million tons of coal; it 
is a considerable amount compared with the cur- 
rent energy consumption of 45 million tons of 
coal equivalent only, most of which is actually 
derived from solid fuels. It is particularly the 
crescent area paralleling the coast from "West 
Africa all the way to the equator that might 
prove to he of great interest in the future. In 
the years preceding the movements toward inde- 
pendenee in that part of the world, a tremendous 
h 3 ’dro-power development plan had been put into 
blueprint bj’ the colonial powers, mainlj' for 
metallurgical industries. It remains to be seen 
how much of these projects will materialize 
under the changed conditions. Another area 
which should be watched carefully is the Hima- 
laj’as, where some of the largest potentials in 
Asia are found. In all these cases the regional 
importance of hydro power is extremely great, 
although in the world-wide view it must not he 
overrated. 

To conelnde, it should be stressed that electric- 
itj’ is onlj' one, though the most important, of 
the secondary forms of energj'. Manufactured 
gas is another form ; from a certain point of view 
coke, as well as various oil products, can also be 
considered as such, but this is a matter of defini- 
tion. 
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CONSUMER GOODS 

Prom the economist’s point of view, one of the 
most logical divisions of manufacturing is into 
consumer-goods and capital-goods industries. The 
former manufactures things that are actually 
consumed, such as foodstuffs and clothes, or 
things used in the way that furniture or ciga- 
rettes are used. Capital goods, on the other 
hand, comprise such machines and other equip- 
ment as are used in manufacturing other goods; 
hence, they are sometimes called production 
goods. 

The consumption of consumer goods often cor- 
responds roughly to the number of inhabitants. 
Such is the case with almost all kinds of food- 
stuffs. The daily intake of food per capita, ex- 
pressed in calories, is somewhere between 2000 
and 3000, and only in certain areas does_ it 
deviate considerably. The market for clothing 
is more elastic and may be influenced by external 
factors to increase consumption. For foodstuffs, 
changes in consumption must rather be followed 
as a long-term trend, either in quantity^ or in 
nutritional quality. Whether the quantity of 
consumer goods that can be absorbed by the 
market is relatively elastic or not, one- thing is 
certain : the controlling factor is the population 
at large. For example, hundreds of thousands of 
housewives do their daily shopping to satisfy the 
needs of hundreds of thousands of families ; they 
demand our full interest, if we make a study of 


the economic geography of consumer goods of a 
certain kind. It is quite different with capital 
goods. There the customers are relatively few. 
They invest their capital in order to produce 
other goods. 

Apparently, the two divisions shade into each 
otlier. For example, to buy a car was, and in 
many ways still is, a capital investment; in this 
case ears are not to be considered consumer 
goods. Today in many parts of the world, how- 
ever, they are regarded as consumer goods as 
much as furniture is. 

Our selection of industries under this heading 
includes manufacturing of forest products in 
addition to such traditional consumer goods in- 
dustries as manufacturing of foodstuffs and 
clothing. Other typical consumer-goods indus- 
tries are not taken up here simply for lack of 
space, though they may be of great importance, 
like tobacco manufacturing or breweries. Con- 
sumer-goods industries are usually found to be 
the first-comers in most countries during the 
early stage of their industrialization. 

Food and Feed 

In a primitive society most processing takes 
place within individual households; some of it 
has to do with making harvested products suit- 
able for storage, but a larger part is concerned 
with simple preparations of the daily meal. In a 
complex economy like ours, the way from the 
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producer to the ultimate consumer is much 
longer and much processing is involved along 
the route, usually at the most advantageous loca- 
tion from the economic and technical standpoint. 
To an ever-increasing degree even some penulti- 
mate preparations like peeling potatoes and pre- 
cooking certain foodstuffs are carried out as 
large-scale enterprises before the food reaches 
the consumer. Therefore, the food industries 
generally expand more rapidly than the cor- 
responding agricultural production. An impor- 
tant cause is to be found in the fast-growing 
nonagricultural population and urban centers. 

In most countries the food industry is a very 
important sector of industrialization. In general, 
the plants are smaller than those of other indus- 
tries, and the number of people employed is high 
in relation to the value added by processing. It 
has been estimated that the group “food, drink, 
and tobacco manufactures” accounts for 20 to 
30 percent of the gross value of the national 
industrial output in most industrialized coun- 
tries, and for 30 to 40 percent in predominantly 
agricultural areas. Perhaps even more significant 
is the fact that in many countries food industries 
are the first manufacturing enterprises to appear. 
This has been particularly true for overseas ter- 
ritories, where the necessary installations for 
processing export products marked the begin- 
nings of secondary occupations. 

The degree of economic development manifests 
itself especially in products which may be con- 
sumed without processing. Host fruits and vege- 
tables are such, and they form a distinct class. 
In a simple economy they are usually sold in a 
produce market daily or every other day directly 
by the producer, who perhaps lives within a 
trade area of a few miles radius from the ulti- 
mate consumer. In a more advanced economy, 
what is required is not only huge quantity but 
also constant supply of fresh farm products re- 
gardless of the season. This demand leads to 
express delivery systems over larger areas by 
railroad and trucking, even bj' airplanes, and 
also to a characteristic way of selling and buying 
wholesale, usually on the spot and at rapidly 
varying prices, which is similar to the marketing 
of fish. Here processing means that the produce 
is to be made less perishable, whether by drying. 


canning, or deep-freezing. To make the resulting 
higher prices more attractive, food is generally 
prepared for cooking, an important consideration 
ill a modern household. 

Almost all the processing industries are located 
close to the place of production. In order to 
maintain a supply large enough for economical 
operations, farmers within each area are induced 
to specialize their production and to deliver the 
produce under a contract which guarantees 
volume and price. Production for distant mar- 
kets, therefore, results in specialized producing 
areas with mutuallj’- coordinated processing 
units. An important exception to this is coni- 
inereial banana production, where practically no 
processing takes place. Production of most other 
fruits and vegetables shows to some degree the 
development which has just been outlined. 

Preparing foodstuffs for storage is but one 
phase of processing. Preparing them for trans- 
portation, grading them for the market, and 
rendering them ready for consumption are also 
to be included in processing. Though aU this may 
be carried out at or near the place of production, 
as was mentioned above, some processing indus- 
tries show a strong tendency to concentrate near 
the place of consumption. StHl others are rather 
indifferent in respect of location. Finally, the 
size of operational units is an important factor ; 
it can lead to either spatial concentration or 
dispersal of industry. It is with these remarks in 
mind that we will examine some of the more 
important industries in this group. 

An outstanding example of a processing plant 
located close to the place of production is a sugar 
central. Sugar cane requires, especially if the cane 
fields are burned over before harvesting, imme- 
diate processing; sugar cane is seldom trans- 
ported over a long distance, though some export 
trade takes place among the Caribbean islands. 
Sugar beets withstand transport far better and 
are often shipped over a considerable distance 
from the farmer to the mill. The radius of an 
area within which a cane sugar central draws the 
raw material is therefore much smaller than that 
of a beet sugar mill. Since both are large-scale 
operations, the difference is reflected in a much 
higher density of sugar cane cultivation than 
that of sugar beets; beets are usually grown as 
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7i • THE FLOW OF GRAIN PfiODUaS. A typicol case of the processing of agricullurol products. 
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part of a crop rotation, wliilc sugar-cane grow- 
ing represents a typical monoculture. 

Once the cane has been processed into raw 
sugar, the product gains keeping qualities and 
its transportation and marketing become easier. 
The sugar refining industry does not have to be 
in juxtaposition to sugar mills ; in fact, refineries 
can occupy any intermediate location between 
the central and the market. In the United States, 
sugar refineries until recently were largely sup- 
plied 'svith raw sugar by Cuban centrals. The 
reason for this spatial distribution is not techni- 
cal or geographical, but a tariff policy favoring 
the import of semifinished products. 

Other industries in this group prefer a loca- 
tion close to the market. A tj'pical example is the 
flour mill. Unmilled wheat is an almost ideal 
commodity for storage and transport; if stored 
in a drj' and well-ventilated place, it can keep 
for years without showing any deterioration. 
Loading and unloading can be manipulated 


pneumatically, and no sacking is necessary. All 
these qualities disappear as soon as wheat is 
milled into flour. Furthermore, milling produces 
many different kinds of flour from an identical 
variety of wheat with diverse baking and nutri- 
tional qualities. It is therefore advantageous and 
even necessary to move the miUing industry 
toward the market and near to the centers of 
population. European countries where large 
quantities of wheat are stored for emergencies 
have developed their own milling industry, even 
when their domestic production is far short of 
covering requirements and imports are made 
from distant countries. 

A similar situation used to prevail in the meat 
industry. Slaughterhouses were located as close 
to the place of consumption as possible. Cattle 
were moved over long distances and slaughter 
and processing were done near the consuming 
end. Later on, improved techniques in canning, 
cold storage, and deep-freezing freed the Indus- 
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try from this locational restriction. The size of 
the operational unit increased and the industry 
was concentrated in large packing plants. Since 
livestock were usually shipped bj' special block 
trains, large processing plants at rail centers 
were in an advantageous situation. This is well 
exemplified bj' the meat-packing industry in the 
Chicago area. Examples in other countries indi- 
cate that the converging point of railroads and 
overseas shipping lines is a favored location for 
the development of the industrj’, as in the La 
Plata area (Argentina, Uruguaj')- Large-scale 
operations had many important advantages, for 
example, the most economical utilization of by- 
products (blood, bones, etc.). An increasing use 
of trucks for the shipment of live cattle began to 
modify in the United States the former loca- 
tional factors of the railroad age and have grad- 
ually led to a certain degree of decentralization 
of the industry with a shift in preference for 
shorter-distanee shipment. 

Particularly noteworthy are the locational re- 
quirements of plants for the extraction and 
processing of vegetable fats and oils (peanuts, 
coconuts, oil palm, etc.) ; in some cases this in- 
dustry is found near the place of production, 
but in other cases close to the market. In view of 
the bottleneck in oils and fats that generally 
exists in the industrialized countries of middle 
latitudes, these vegetable products of largely 
tropical origin assume great importance in world 
commerce. On the whole it may be said that the 
United States would rather import the finished 
products, whereas European countries prefer 
to import oil-bearing raw materials and do the 
processing in their own domains. The reason for 
this difference is as follows. A very important 
by-product of the extracting industries is the 
residues that yield feed cakes; much tighter 
supplies of animal feed in Europe necessitate a 
thorough utilization of raw materials, but the 
United States imports vegetable oil for human 
consumption only. Another difference, one of less 
signifieance in the present context, lies in the 
fact that the United States imports more coconut 
oil than any other kind, while palm oil and, 
above all, peanut oil are preferred in Europe. 

In general, the size of the operating unit tends 
to increase. The result is often important struc- 


tural changes in marketing final products. Typi- 
cal are two basic supply lines, bread and meat. 
Small-scale bakeries and butchers are now par- 
tially or wholly replaced by large-seale bread 
and meat factories as processing units and by 
general chain stores, cooperatives, etc., as dis- 
tributing and retailing organizations. Similarly, 
the collection, processing, and distribution of 
milk have changed, though at different rates in 
different countries. 

In following these processing operations step 
by step, we will undoubtedly encounter statisti- 
cal difficulties, because the unit of measurement 
ma 3 ^ change from one step to the next and fre- 
quentlj' something is added or dropped out. With 
the help of conversion factors, various goods can 
be made comparable. A simple example is rice 
milling ; rice as it is harvested is generallj’ called 
paddy; later it passes through the successive 
stages of husked, milled, and polished rice, at 
each of which some substance is removed as a 
waste or a by-product. The conversion (by 
weight) is quite simple in this ease. Taking 
paddj' as 100, processing reduces its weight 
roughly in the following order : husked rice = 90, 
milled rice = 65, and polished rice = slightly 
less than 65. The difficulty arises from the fact 
that rice statistics often fail to specify the stage 
of milling. Rice is thus a good illustration of the 
way a product may imdergo continuous decrease 
in total weight through processing. In the next 
chapter we will come across a case in which the 
weight remains practicallj’- unchanged, i.e., the 
manufacture of textiles from spinning to finish- 
ing. Rice milling gives rise to by-products, while 
the textile industrj' does not know them. By- 
products play an important part in an appraisal 
of an industrial process. What is considered 
waste in the earfy stage of an industry' will be 
fullj' utilized in the course of time to bring 
additional profits. The bj^-products have often 
turned out to be more interesting economically 
than the original main product. Wood processing 
(dealt with below), like rice milling, entails con- 
siderable losses, but unlike it in no way at a fixed 
rate. For wood, losses maj' be much reduced 
through intelligent handling. Further, valuable 
b.v-products are obtained from waste materials 
of sawmills, etc. Finally, there are products for 
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which a considerable amount of material is added 
through processing ; printing paper, for example, 
may have as much as 30 percent of its original 
weight added in the form of fillers, mostly 
mineral. 

Tlie industries in this group are of very di- 
verse eharaeter. Taken together, they hold an 
important place in the national econom 3 '. In the 
United States their importance is surpassed onlj' 
by the production of machinery, transportation 
equipment, primar}' metals, etc. ; certainlj* thej' 
outrank the next group in our discussion, viz., 
the textile industrj^ (exeluding apparel and re- 
lated products). In countries whose exports con- 
sist mainlj" of agricultural products that have to 
be processed before shipping, this group assumes 
the leading role in industrial activities. 

CloUiing 

If all the industries concerned with the dif- 
ferent phases of the manufacture of clothing 
(textile mills, apparel, and related products, ac- 
cording to the classification used in the United 
States statistics) are taken together, their total 
magnitude becomes trulj’ impressive. In number 
of cinploj'ees and workers, this eombined group 
occupies the first place among all the industrial 
groups in the United States. However, it is sur- 
passed bj' food industries in the number of estab- 
lishments, and b.v metals, mnehinerj', and trans- 
portation equipment in values added. Through- 
out the following discussion these charnctenstics 
will prove to be of major consequence.^ 

The textile industr.v is the sector of industrial 
activitv in which the new production techniques 
were fir.st applied in the eighteenth century. 
Itcvolutionar.v inventions were made in England, 
horn of a gcnernll.v high level of rntionnl, sci- 
entific thinking. In the early days of industnali- 
7Jition tlio .selection of a particular site for ^ 
industry was to a largo degree influenced by 
natural factors. An abundant .supply of clear 
water and — particularly for cotton textile nulls 
— a humid niaritiine climate were often deter- 
mining site factors. .Small water-power sites nbo 
played an important role in the carlj dc%c op- 
ment of the textile industry, in Europe .as well 
ns in Now England. The first-mcntionevl loca- 


tional factor, human inventiveness, soon lost its 
decisive meaning because textile machinera' was 
exported, clandestinely or othenvise, and de- 
veloped further in other countries. The second 
group of factors, natural site, lost its significance 
after the industrj* outgrew the local cnerga* 
sources and operations were carried out in an 
artificial climate inside the factory. Thus, the 
textile industry was able to take roots in other 
parts of the world, first in the middle latitudes 
and later in anj' regions, regardle.ss of elimatic 
conditions. 

In view of the outstanding importance of the 
textile industry* in economic historj-, and above 
all, of the leading position occupied b.v the 
textile products in the earlier European e.xport 
trade, this dispersal throughout the world should 
be considered a major change in the structure of 
world economy. There arc two main reasons why 
the textile industry is u.sually among the first to 
develop in the course of industrialization: (1) 
since food and clothing are prime necessities, 
home production of these essential goods will 
improve the trade balance of a nation ; (2) tex- 
tile industries provide work for more people 
than most other industries do. ITowever, since 
the ratio of man-hours to values added is rela- 
tivel.v high, the textile industrv is more sensitive 
to the wage level than other industries. 

The luiseiy of the textile workers in the infamy 
of the industry is well-lcnown. A combination of 
niiniiig and textile industries was quite frequent, 
ns in the Appalachian valleys or in the Ruhr, 
where women and children found an additional 
income in the textile mills while men worked 
in the mines. The dispcr.s.al of the textile in- 
dustry was favored by the rising wage level in 
the older industrial areas and countries; the 
industry emigrated to territories of lower wages. 
The lendcne.v to follow the gradient of wages is 
more pronounced in the cotton industry than in 
the wool or silk indtistn.-, and within the cotton 
industrs’ it v.aries from one section to the other. 
Despite a considerable wage differential in its 
favor, a newly rstahlishM textii.s industry e.sn- 
not in all eases compete with the traditional ex- 
porters; hut in vi.-w of the importance of the 
industr.v within the national e-'onomy. it is gen- 
erall.v alloivetl to prow behind a .suh'.tantial pro- 
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tection of tariffs and other economic manipula- 
tions. 

The first massive competition in the -world 
market in modern times came from the side of 
Japan, but even Japan is no exception to the 
general trend and feels the influence of steadily 
rising -wages at home. Just as European textile 
exports declined earlier, Japanese textile exports 
are no-w rapidly falling off. This general state- 
ment requires immediate specifications. Not only 
did the exports of textiles decline, but also in 
the remaining portion a change is observed, a 
shift toward specialties — high-quality fabrics 
and man-made fibers for one thing, and garments 
and finished goods for another. The older textile 
areas have the advantage in this respect on their 
side, but with regard to unspecialized mills the 
industries developed in new areas were favored 
by their lower wages. The rapid development of 
new textile capacities in newly industrialized 
countries affects primarily the older production 
areas in Europe, the United States, and also to 
a large degree Japan. Adjustments are difficult 
and made mainly by structural changes and by 
rationalizing production; rationalizing includes 
reduction of man-hours by impro-ving produc- 
tion methods, elimination of outmoded and un- 
economical units, developing new fabrics, etc. 

Cotton is by far the most important raw ma- 
terial for the world ’s textile industry, and there- 
fore some aspects of the location factors of the 
cotton textile industry will now be summarized. 
The complete process of the industry may be di- 
vided roughly into the following steps: (a) the 
harvested cotton is separated from the seeds by 
ginning; (b) the lints are spun into yarn; (c) 
the yam is woven into textiles (in the strict 
sense of “woven fabrics”) ; (d) by further proc- 
esses, of which bleaching and d 3 ’eing are the 
most important, finished cloth is made; (e) 
finallj', the clothing industrj' and other indus- 
tries make use of these fabrics for various ends. 

The cotton textile industry -with its vertical 
structure shows features that will be even more 
outstanding if compared -with the iron and steel 
indu.stry delineated in Chapter 10. (1) In the 
flow of the material through a textile mill, practi- 
cally cverjdhing entering into the manufactur- 
ing process emerges at the end as something 


usable. Only a small fraetion drops out in the 
beginning as unspinnable waste. Further, the 
end products are actually consumed and not re- 
turned in some way or other into the process. 
The consumption of raw cotton by the textile in- 
dustry is consequently equal to the consumption 
of finished goods. (2) As a result of this one-waj" 
flow of materials it is verj^ eharacteristie of the 
textile industry that its different sections are 
relativelj' independent of one another, and each 
can select the most economical location. Freight 
rates are a factor that might work against this 
possible spatial disintegration of the textile in- 
dustry-; they are generally higher for manu- 
factured goods and therefore induce the in- 
dustry to shift toward the consuming end. (3) 
Textile manufacture requires onlj- a low capital 
investment in comparison -with the hea\’y in- 
dustries. This enables the textile industry to 
adjust its location to changing cost factors. The 
distribution pattern of this industry is thus 
fluid, changing from one period to another. The 
textile industrj- does not form industrial centers 
of gravity of the same permanence as industries 
■with a high inertia. As a result of the high num- 
ber of workers, this fluidity creates special prob- 
lems of a social and political order. 

As for the location factors affecting particular 
sections of the cotton textile industry, cotton 
gins are necessarily- ■within or near the cotton- 
gro^wing areas, since the seeds constitute about 
two-thirds of the weight of the harvested cotton ; 
in fact gins are found ■widely dispersed over the 
whole cotton area and in every respect unrelated 
to succeeding steps in processing. The clothing 
industry and the fasliion industry in particular 
are equally rigid in their location, needing to be 
close to the market. Rome and Paris in Europe, 
New York and Los Angeles in the United States, 
may serve as outstanding examples of this. Spin- 
ning, weaving, and finishing take intermediate 
positions, but their inclination to follow wage 
differentials decreases from spinning to finishing. 
Spinning mills respond quickly- to changes and 
are usually- the first to seek a new location in 
areas of lower wages. Finishing remains nearer 
to the market for a number of reasons. Finish- 
ing mills need to maintain close connections with 
the clothing and chemical industries, and wages 
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arc less important in the cost structure than for 
otlier sections. 

In the early stages of mechanized production 
the mutual independence of the component sec- 
tors was significant. If we do not count the cot- 
ton gin, which was invented in 1793, the new 
production techniques saw their first general ap- 
plication in the field of spinning. It brought 
about a concentration of the yarn production 
and of j'arn workers in steadily growing mill 
towns, while weaving was still carried on by 
hand as a cottage industry. 

In northeastern Switzerland such changes also 
took place, following the tj’pieal sequence. In 
1787 the Zurich canton had 170,000 inhabitants 
and was one of the most highly industrialized 
regions of Europe, with 24 percent of its popula- 
tion actively engaged in the making of textiles. 
At that time all work was done by hand. More 
than four-fifths of the textile workers were oc- 
cupied with spinning. Tlie first spinning ma- 
chines were introduced from England in 1800 
and the years immediately following. Even as 
late as 1840, when spinning had already been 
mechanized completely, tliere were only two 
weaving mills, with a total of 60 to 80 workers, 
and 17,000 hand looms in addition. In that inter- 
val the share of the spinning industry had 
dropped from four-fifths to one-third of the total 
textile workers, the rest being mostly weavers. 
The number of workers had been rising steadily 
during that period because of a mounting pro- 
duction of yarn and the subsequent expansion 
of demand for textiles in general. The introduc- 
tion of mechanized weaving drastically reduced 
the number of weavers, and hence the ratio of 
textile workers to the total population. In con- 
trast to eighteenth-century Zurich and its 24 per- 
cent of textile workers, in the United States to- 
day all manufacturing industries together em- 
ploy about one-tenth of the total population ! 
This also illustrates the revolutionary changes 
that occurred in textile regions in the nineteenth 
centurj’' as a result of mechanized production; 
political and social repercussions during the 
period were cushioned by the rapid expansion 
of industry in general that served as a shock 
absorber. 

In England the cotton textile industry de- 


veloped within the traditional framework of the 
wool industrj" around the Pennine Chains. After 
1500 the guild sj'stem was replaced by the do- 
mestic system, bj' which the centrally located 
merchants and entrepreneurs gradually im- 
proved their position, whereas the spinners and 
weavers were impoverished. The eighteenth cen- 
tury witne.ssed the basic inventions which in- 
creased productivity, forcing the industry to 
utilize new sources of raw materials. In 1736 the 
sale of fabrics containing cotton was permitted 
for the first time by the JIanchester Act, and in 
1774 the manufacturing of pure cotton fabrics 
was authorized by act of Parliament. Toward 
the end of the eighteenth century the domestic 
system had been completely replaced by the 
factory system, man}" decades earlier than in 
other European countries. England then com- 
jnanded a unique position in the world and was 
by far the most productive economic area. In 
the following century stiff competition came 
from other European countries; the textile in- 
dustry in America grew rapidly behind rigid 
tariff walls, and Japan, Eg}"pt, India, and Latin 
American countries also emerged later as com- 
petitors. Despite all this, England was able to 
liold a leading position in world textile exports 
until the First World "War. In 1910 cotton yarns 
and woven fabrics made up one-quarter of her 
exports. By the middle of the century the pro- 
portion had dropped to but a few percent, 
though outdated spinning and weaving mills had 
been rapidly and systematically closed down to 
be replaced by modern machinery. 

Well knowji is the development in the United 
States, where the first textile mill was built in 
New England at Pawtucket, Ehode Island, in 
1793. JIany waterfalls characteristic of post- 
glacial drainage, combined with a suitable cli- 
mate — particularly, high humidity to guarantee 
a smooth production process — ^were important 
site factors. Stronger influence was exerted by 
human factors — enterprising men with capital, 
labor recruited from the surrounding farm areas 
and later through immigration, and last but not 
least, an economic policy which protected the 
high-cost industry of the young United States 
against the old low-cost producers in Europe. In 
this way the New England textile industry grew 
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75 • COnON IN THE UNITED STATES, 1860-1954. Bond o-e.- total production of cotton in the 
United States. Band a-b: cotton exported from the United States, Band b-c; raw cotton consumed 
in the New England states. Band c-d: raw cotton consumed in the southern states. Band d.e: 
others, including stocks. Doto were plotted at ten-year intervals between 1860 and 1920, at five- 
year intervals between 1920 and 1945, and at one-yeor intervals after 1945. The vertical scale 
is in million boles, each bole representing 500 pounds. 


together ■with the rapidly expanding national 
market. Until about 1870 its spinning mills had 
been using about three-quarters of all the raw 
cotton consumed in the Tvhole of the United 
States. From that time onward their share 
steadily declined to less than 10 percent after 
the Second liTorld War. The absolute amount of 
raw cotton consumed by New England mills, 
however, continued to increase until 1920. After 
the First World War it also began to diminish, 
reaching the amounts of a century before in the 
1950 ’s. These relative and absolute changes that 
took place in the New England textile industry 
were first felt in the spinning sector. New Eng- 
land had achieved a high wage level through in- 
dustrialization and urbanization. Spinning mills 
were the first to seek a new location in low-wage 
areas, which they found in the Piedmont Region 


of the Appalachians, formerly a cotton-produc- 
ing area but at that time already largely aban- 
doned by cotton farming. Here, as in other cases, 
the spinning industrj' was by no means attracted 
by the nearness of the cotton producing area, 
the cotton belt of the Southern States, As was 
pointed out above, no advantage accrues to the 
spinning industry from being located near the 
cotton farming area. On the contrary, freight 
charges being higher for manufactured goods 
than for the raw material, a location near the 
source of the latter has decided disadvantages; 
but they may be compensated for if there is 
abundant cheap labor available. Incidentally, the 
Piedmont Region gained the great advantage of 
being equipped with up-to-date installations, like 
most of the textile areas in newly industrialized 
countries. This is all the more important as wage 
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(1) (2), after Alex&ndersson, 1956 


76 • TEXTILES: an example of a nonmtegrafed industry. (1) Textile towns. (2) Towns with ap- 
parel industry dominant. Note that the distribution of Cl) and (2) do not represent the distribu- 
tion of these industries, but of the towns where the textile and apparel industries play a dominant 
role. The size of the symbols is proportional to the importance of the industry, expressed in terms 
of number of workers. (3) Principal cotton producing areas in the southern states. (4) Major move- 
ments of raw cotton, of which 93 percent is consumed by the industry located in the cotton- 
growing states and 7 percent in New England (1960). 


differentials tend to decrease with increasing in- 
dustrial development. Certain initial advantages 
will gradually disappear, as they did in the 
South of the United States or in Japan. Spinning 
was the first to seek the way to cheap labor, fol- 
lowed by weaving, but to a lesser degree ; finish- 
ing remained rather static. The originally highly 
concentrated textile industry of the United 
States thus became more dispersed. 

Two major conclusions are to be drawn from 
the foregoing discussion. (1) Historical experi- 
ence demonstrates that there is constant change 


in every sector of the industry. The present 
situation and problems are not essentially dif- 
ferent from those of a hundred years ago ; only 
the stage and the players have changed. (2) The 
cotton textile industry manifests certain features 
of its ovrai. This will become clearer as we pro- 
ceed and take up other industries by comparison. 
Though the manufactures of wool and silk differ 
in many respects from cotton, they will be omit- 
ted in this text simplj’' because we are imder 
pressure to concentrate our attention on the 
more salient examples. 
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Wood as a liaw Material 

The forests of tlic world, as described in Chap- 
ter 3, constitute a major source of raw ma- 
terials. In many parts of the earth they arc still 
considered inexhaustible, and there the expres- 
sion “timber mining” indicates the kind of 
exploitation carried on. In other countries, strict 
forest laws based on the principle of su.stained 
yields have led to a method of utilization called 
“timber cropping.” This is an excellent expres- 
sion, since trees are cultivated under this sy.stcin 
with the same care and according to the same 
general principles as apply to any other crops. 
Scientific fore.strj' was one of the significant im- 
provements in land utilization, in Europe prac- 
ticed for many centuries. Yields have constantly 
improved, and the kinds of trees grown have 
been selected in quick re.sponso to clianging de- 
mands. In the United States the psychological 
approach to the forest problem was entirely dif- 
ferent. There the land had to be cleared of pri- 
mary growth not many generations ago, and the 
supply of timber seemed inexhaustible. Under 
these circumstances it was only natural that 
replanting did not make much sense-, conse- 
quently, the secondary forests that took over 
were of rather poor quality. Timber mining may 
have paid for the time being, but in the long run 
it proved to be an extremely destructive form of 
land use. 

The yields of the forests of the world are gen- 
erally underestimated. The total quantity of all 
the fellings in weight is more than five times 
that of all the wheat grown, or more than three 
times as much as all the iron ore mined. Much 
of it is used for nonindustrial purposes; but 
more than half of all the fellings are ultimately 
directed into one of the channels which are 
classified as industrial. Because the big forests 
are peripheral to the main industrial regions, 
forest products also play an important role in 
international trade. The two main trade routes 
lead from northern into central Europe, and 
from Canada into the United States. Exports 
from the USSR are fluctuating. Tho.se from 
tropical countries to higher latitudes are quanti- 
tatively small, but they furnish some important 
high-quality woods used in furniture, in ply- 


wood products, and for other special purpo.ses. 

At the present time the tropical forest oc- 
cupies an insignificant position in tlic wood in- 
dustries of the world, for tlic following reasons. 
(1) The tropical forest is by nature highly 
iiii.xcd, composed of trees of very different quali- 
ties; this makes logging operations costly and 
demands selective treatment in processing. (2) 
The haul between the source area and the market 
is usually long, which adds to expen.scs; having 
a low specific value, wood is sensitive to freight 
chargc.s. (3) Industries, particularly the pulp 
and related industries, are at the moment inter- 
ested in coniferous softwoods and not in hard- 
woods of the tropical forests. It is quite possible 
that the relative importance of the tropical forest 
will increase in the future. The wood industry 
may be forced to develop new techniques and 
procc.ssc.s in order to utilize tropical hardwoods, 
and consumers will ultimately have to bear the 
added expen.scs of .shipment, etc. 

In contra.st to the textile industrj-, the vertical 
structure of the wood-using industries is highly 
varied. The felled trees enter into different chan- 
nels to be used in a variety of ways. A great 
bulk consists of saw logs and veneer logs, which 
are proce.ssed to sawnwood, sleepers, and ply- 
wood. About one-fifth of what is industrially 
used is pulpwood. It is manufactured into wood 
pulp and later into pulp products — newsprint, 
fiberboard, etc. The third group, which histori- 
cally played an outstanding role in the utiliza- 
tion of fore.st products but has fallen in recent 
years to 1 or 2 percent, is made up of pit props 
u.sed in mines. 

These are global figures. The situation in par- 
ticular countries or continents is quite different. 
The ratio of industrial wood to total fellings 
drops to about 10 percent in Latin America and 
Africa, where most of the fellings are used for 
nonindustrial purposes, primarily as fuel. On 
the other hand, the ratio becomes higher than 
80 percent in North America and lies above the 
world average in the USSR and in Europe. 

Trends in international trade reflect changes 
in the location of the wood industries. Generally, 
trade in roundwood, as compared with the trade 
in processed wood, such as sawnwood or pulp, 
is decreasing, which means that the wood in- 
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dustry tends to move toward the raw material 
base. This is true both for the lumber industry 
and for the pulp industry. Unprocessed wood is 
a commodity with a relatively low specific value 
and is consequently sensitive to freight charges. 
The losses through waste are also important in 
the sawmills, i.e., in the first stages of processing. 
"We should also consider the interest which wood- 
producing countries must have in utilizing the 
forest resources for their own industrialization 
and in processing the raw material as far as 
possible within their own boundaries. 

The location factors of the lumber industry 
are easily understood and need no further com- 
ment. "Wood is by far the most important raw 
material for the pulp industry. The ideal source 
of wood pulp is trees of coniferous species, "iifood 
is disintegrated into pnlp either mechanically or 
chemically. One ton of mechanically processed 
wood pulp corresponds roughly to 2.5 cubic 
meters of roundwood, in contrast to 5.0 cubic 
meters for chemically produced wood pulp. Pulp 
in turn is used for a vast variety of purposes — 
newsprint, printing and writing paper, paper 
hoard, fiber board, etc. — as well as for the manu- 
facture of synthetic fibers of the cellulose type 
to be discussed later. The pulp plants were the 
first ones to be established at the raw-material 
base. Later came mills using pulp for further 
processing, especially for making newsprint. 
This trend resulted in a decrease of raw ma- 
terials and semiprocessed goods in international 
trade, but such items as newsprint increased 
considerably. 

A salient feature in world wood statistics is 
the outstanding importance of the United States 
and of North America as a whole. There the 
per capita consumption of all the products men- 
tioned above far esceeds that in Europe or the 
USSR. A visitor coming from Europe to the 
United States is startled by the enormous quan- 
tity of paper products consumed daily, from the 
well-stuffed Sunday paper to cardboard boxes 
that are burned instead of being nicely folded 
and used again. SawmilLs also impress our visi- 
tor, because all the cuttings are treated as waste 
and burned on the spot. He could think of a 
host of ways in which sawdust and other waste 
products are made use of in Europe, where wood 


has been a scarce commodity for centuries and 
good husbandry expresses itself not only in the 
careful management of the forests but also in 
the thorough utilization of their products. In 
the eyes of a foreigner, the high per capita con- 
sumption of forest products in the United States 
does not necessarily reflect a higher standard of 
living, but rather a habit, which dates back to 
the times when the whole continent with all its 
natural resources was still at men’s free disposal. 
It is a habit which will have to be changed sooner 
or later and adjusted to the rate of natural re- 
juvenation of the forests. 

THE MAKING OF IRON AND STEEL 

Iron and steel had been made for many centu- 
ries, but it was not until the Industrial Revolu- 
tion that the demand for them increased beyond 
all expectations. The whole technical develop- 
ment of the past two hundred years has been 
based largely upon this sector of industrial 
economy. The iron and steel industry is also 
called “heavy industry” for obvious reasons, or 
“basic industry.” Iron and steel are basic be- 
cause they go into the making of many consumer 
goods, but above all they are the dominant 
metals used in the manufacture of capital goods, 
mostly machinery and transportation equipment, 
upon which modem economy so largely rests. 
In the United States the primary metals in- 
dustry, fabricated metal products, machinery 
(electrical and other), and transportation equip- 
ment together comprise more than one-third of 
all the industrial employees and almost two-fifths 
of the total value added by manufacturing. Of 
course, other raw materials are included in that 
total, but iron and steel are by far the most 
important. For the economic geographer the iron 
and steel industry is basic for other reasons than 
these. TVe will see that this industry requires 
an areal integration of various steps in produc- 
tion which in turn leads to highly concentrated 
large industrial agglomerations. Once such cen- 
ters have been established, the industry shows a 
high degree of inertia and remains in the loca- 
tion that was first selected. The inertia of the 
iron and steel industry leads to severe problems, 
because the optimum location is likely to change 
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in the course of time; older steel centers are 
rarely capable of an optimum utilization of re- 
sources and of production-consumption relation- 
ships. 

It can be truly said that this industry has 
been the basic industry of the nineteenth and at 
least of the first half of the twentieth century. 
It will therefore be discussed in more detail than 
other industry groups. 

Locational Factors 

THE LESSONS OF HISTORICAL STUDT 

A historical approach to the problems of the 
iron and steel industry reveals to us the two 
primary features: (1) the influence of an ex- 
panding and, with respect to the kind of prod- 
ucts, changing market upon production methods 
and (2) the instability of the so-called optimum 
location. Through historical studies we gain an 
appreciation of the importance of djuiamies in 
economic geography and avoid the danger of as- 
suming the present situation to be something 
fixed forever. This is particularly important in 
view of the part that iron and steel industry 
performs today in the large-scale planning of 
manj' countries. 

The year 1556 witnessed the appearance of a 
book by Georgius Agrieola in Basel, Switzerland, 
called “De Be Metallica” [On Metallurgy] 
which became a leading authority on iron metal- 
lurgy for a long time. The situation described 
by Agricola marks an important turning point 
of the iron industry, prompted by an increasing 
demand from what we would call today the 
armaments industry. Before, iron had been made 
in a hollow furnace about 8 feet high and 2 
feet in diameter; the furnace was charged with 
iron ore and charcoal, and only a small quantitj' 
of iron (not more than 20 pounds or so) was 
obtained at a time. This iron was malleable and 
could be worked into nails, horseshoes, and 
swords. Artillery, which came into existence 
shortly before Agricola’s date, demanded large 
quantities of cannon balls made of iron. In order 
to cope with increasing demands the obvious 
thing was to build larger furnaces. They were 
made higher, air was blown in to stimulate the 
smelting and reduction process, and soon a shaft 


furnace was able to produce 1,000 to 2,000 tons 
of iron per year. Less iron remained in the slag, 
which attests a great improvement in the metal- 
lurgical process. But the iron was high in carbon 
content and for this reason no longer malleable 
unless it was subjected to a second smelting in 
which part of the. carbon was burned away or 
oxidized. For such foundry products as the can- 
non ball or the cover for an oven — another major 
product of the industry in those days — the high- 
carbon iron proved excellent because it was very 
fluid in the molten state. These blast furnaces 
consumed much more charcoal than the earlier 
simple furnaces — about 1% times as much. Jlore 
and more iron was produced in areas where there 
still remained large forest reserves, and the ore 
was carried over amazingl3^ long distances to the 
furnaces. It was ehieflj’ in the forested moun- 
tainous parts of Central Europe and in pe- 
ripheral areas that iron furnaces and charcoal 
kilns were found. Thus the Alps and the Jura 
Mountains, the mountain chains in central Ger- 
many, as well as in Sweden and Russia, became 
major producing areas. In England, where the 
importation of iron was prohibited in 1597, the 
forests were soon depleted. Consequent^', in the 
middle of the eighteenth centur3’- on the eve of 
the approaching Industrial Revolution, England 
was again importing about nine-tenths of her 
iron requirements. 

After lengthy experiments Abraham Derby 
succeeded for the first time in using coke instead 
of charcoal. This not only freed England from 
dependence on iron imports; perhaps more im- 
portant, it freed the iron industry in general 
from dependence on forests. The invention of 
the steam engine by James "Watt in 1770 ushered 
in the possibility of building blast furnaces and 
iron works at a distance from water power, a 
strong locational factor in the past. B3' the early 
nineteenth century the use of coke had become 
universal in England, but in continental Europe 
charcoal was only gradually being displaced by 
the new method. 

Coke, which was much harder and denser than 
charcoal, and the introduction of the hot blast in 
1820 made the construction of larger and more 
effieient furnaces possible. At the end of the 
eighteenth century a blast furnace already had 
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a capacity of 6 tons or more per day, and this 
■was gradually raised to several hundred tons. 
(Jlodern furnaces turn out between 1,000 and 
2,000 tons of iron each day!) The iron so pro- 
duced was much like iron from the charcoal blast 
furnace. It was high in carbon and excellent for 
making foundry products, but it had to he re- 
worked if malleable materials were required. At 
first the market was mainly asking for foundry 
iron, but demand shifted more and more toward 
the other kind. We will henceforth use the terms 
“iron” and “steel” to distinguish between these 
two types. 

The teehnolog 3 ' of the blast-furnace process 
has remained essentially unchanged since the 
earlj' eighteenth century, though improvements 
were added in more than one respect, achieving 
considerable economy in the production of iron. 
On the other hand the making of steel, which 
was demanded in increasing quantities and vary- 
ing qualities, underwent major changes. Finally 
an increased output itself exerted an important 
influence upon iron and steel production. Some 
of these improvements and new techniques ■will 
be discussed in the next section as far as they 
are relevant to the study of economic geography. 

THE ■VERTICAL STRUCTURE OF THE INDUSTRY 

All the iron used in industry is ultimately 
derived from iron ores. A number of factors 
determine whether a rock containing iron should 
be classified as an iron ore. The most important 
is the iron content, which varies from 30 percent 
or so in low-grade ores to as high as 60 or 70 
percent in rich deposits. Iron is usuall 3 ' found 
in ores in the form of iron oxides, but there are 
other compounds which are economically signifi- 
cant, like FeSo or pyrites. Of particular im- 
portance is the amonnt of “impurities” present, 
such as silica and lime, or small quantities of 
sulfur and phosphorus, since they may require 
special metallurgical treatment. ^lany iron ores 
can be used in the blast furnace without further 
treatment except screening. But the practice of 
enrichment or beneficiation in order to raise the 
iron content of the ore by' various means is ap- 
plied more and more in order to save fuel in 
the furnace. Ores may be hy’draulically or mag- 
netically enriched. Fine or soft ores are also 


sintered into pieces of uniform size. Finally, dif- 
ferent ores are mixed to obtain just the composi- 
tion desired for the blast furnace and to assure 
the best subsequent results. It is usual for plants 
for the enrichment of iron ores to be located at 
the mines or at the first point of transshipment. 
Treated ores have a higher specific value and 
can withstand the rough handling of loading, 
unloading, and transportation better than un- 
treated soft ores ; the latter may lose as much as 
a fourth of the original weight in a long distance 
shipment. Treated ores also simplify' blast- 
furnace operations from a technical point of 
view. Untreated ores are being more and more 
displaced by' iron ore that has been enriched 
and sintered. 

The next step in processing ores is the blast 
furnace. Its function is to reduce the iron oxides 
to iron and to separate iron from slag through 
smelting. The double function of reduction and 
smelting is achieved by' coke. Some ores present 
difficulties in the separation of the slag, particu- 
larly' so-called acid ores. Acid ores have a high 
silica content and demand an admixture of lime- 
stone or dolomite as flux. Thus iron ore, coke, 
and sometimes limestone usually' make up the 
charge. Slag and iron are regularly drained off 
in a molten state from the bottom of the furnace, 
and gases escape through the top. The avail- 
ability of large quantities of water for cooling is 
an additional important requirement for blast- 
furnace operation. 

The amount of coke needed for producing one 
ton of iron is of the greatest interest to the eco- 
nomic geographer. Around 1800 it was about 2.5 
tons of coke, or 4.0 tons of coal. Improvements in 
the making of coke and in furnace operations 
reduced this gradually to about 1.0 ton of coke 
in the thirties, and further to 0.7-0.8 ton in 
recent years. Despite this reduction in volume, 
the cost of the coke needed is hardly less, since 
the increase in coke prices has minimized the 
economic effect of these changes. However, in- 
creased efficiency in production, together with 
rising coke prices, has changed the locational 
factors of the blast furnace considerably. In the 
infancy' of the industry' the optimum location 
was obmously near the coal basin. As far as blast 
furnaces are concerned, however, this no longer 
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MINES 



SCRAP 


78 • THE FLOW OF MATERIALS in heavy industry. The diagram shauld be studied in conjunction 
with the text on the structure of heavy industry, which is basically the same everywhere in the 
world though materials that move from one section to another may vary in quantity according to 
local conditions. The cose illustrated here represents something of on intermediate type, based 
on the overage figures on cool, coke, iron ore, pig iron, crude steel, and scrap for Western 
Europe in the mid-fifties. Flow channels for by-products and furnace gas as well os outlets for 
finished products ore shown without any quantitative indicotions. The percentage shares of the 
three steel-moking processes ore also for Western Europe. The shore of converter steel is rela- 
tively high, owing to the special nature of European ores. 


holds true. Coke has remained the major bottle- 
neck in raw material supply in most countries; 
to reduce coke consumption, there is a tendency 
to shift toward higher-grade ores or enriched 
ores and to feed the furnace in part with iron 
scrap. 

Another factor of great interest is the signifi- 
cance of blast furnace operations in relation to 
the whole of hea'v^y industry. Since the early 
days of the iron industry, the blast furnace has 
been the most important sector whenever the 
market expanded considerably, since iron was 
there obtained in a usable form for the first 
tune. In a more highly developed economy, and 
particularly in a saturated market condition, the 
importance of the blast furnace sector is greatly 
reduced. Much iron returns to the mfil after a 
certain lapse of time as scrap or old metal to be 
reworked. Under these conditions the blast fur- 
nace acts as a sort of regulator ; it becomes most 
important in times of increased demand, as in 
the war years, but falls back in other periods. 


For these reasons coal or coke as a locational 
factor of hea^"y industry, as pointed out before, 
is no longer as significant as one might suspect 
at first. 

The iron obtained from the blast furnace is 
called pig iron, for the red-hot iron bars, neatly 
arranged in rows, really look like little pigs. 
Pig iron contains 2.5-4;.5 per cent carbon, melts 
at between 2300 and 2700° P, and then becomes 
very fluid. It can be directly used to make 
foundry products, but being brittle in a solid 
state, it cannot be hammered but must first be 
converted to steel. Essentially, steel making con- 
sists in bringing down the carbon content toj 
0.05-1.5 percent, depending upon the quality of '■ 
steel (low- or high-carbon steel) and removing 
certain impurities which impair quality. Other 
materials may he added to give steel special 
properties for specific uses. (This will he dis- 
cussed later in connection with alloys.) Wliile 
the making of steel was becoming increasingly 
important, the market for foundrj' products re- 
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niained rather limited. Today they make up 
about 10 percent of the pig iron produced; the 
rest is sent to the steelworks. 

Two processes dominate modem steel making, 
— ^the converter process and the open-hearth 
process. The converter process, invented by 
Bessemer in 1856, can be simply described as 
follows : molten pig iron is poiu-ed into big, pear- 
shaped converters, into which hot air or oxygen 
is blown from the bottom. This produces a spec- 
tacular firework display lasting about twenty 
minutes during which all the carbon is burned 
out; later the right proportions of carbon and 
other materials are added to obtain the desired 
quality of steel. The conversion of iron into steel 
in this way is a process which does not require 
additional energy. 

A modified form is the Thomas process. In this 
the converter is lined with a basic coating, e.g., 
limestone, capable of absorbing phosphorus in 
pig iron. A large part of sedimentary ores and 
others are high in phosphoms. Before the inven- 
tion of the Thomas process (1879) high-phospho- 
rus pig iron could not be used for the maMng 
of steel, since the presence of phosphorus proved 
to have a harmful eSeet. In both forms of the 
converter process primarily pig iron is used as 
the charge. 

The other process can best be described as 
cooking pig iron slowly in a molten state. Gradu- 
ally the carbon content is reduced and steel is 
made. The current name for this process is 
“open hearth” or Siemens-Martin. In the open- 
hearth furnace iron scrap makes up a large per- 
centage of the charge. Martin steel is of a higher 
quality than converter steel, and market de- 
mands of highly industrialized countries are 
shifting from converter to open-hearth or Martin 
steel. This shift gives rise to a problem of in- 
creasing dependence of the steelworks upon a 
large supply of scrap, which is discussed below. 

A third way of making steel is with the elec- 
tric furnace. Onlj" small amounts of special- 
quality steels are so made. Another process, 
which has recently assumed much importance, is 
the LD process named after the Austrian steel- 
works Linz and Donawitz at which it was first 
developed and has been in use since 1952. In the 
United States, commercial production of steel 


by this process started in 1954. On the basis of 
current development plans, it is forecast that 
this process will probably account for one-third 
of world steel-making capacity in 1965. LD con- 
verters are especially designed for operations 
with manufactured oxygen. Installation and 
operation are more economical than for the open- 
hearth process. Scrap, which composes one-half 
or more of the charge in the open-hearth furnace 
and thus becomes a bottleneck in the making of 
Martin steel, is reduced in the LD process to 
about one-third of the charge. Finally, the new 
process is more versatile in meeting the specifica- 
tions of various customers. 

Steel leaves the steelworks in huge blocks 
called ingots. The capacity as weU as the actual 
output of a hearty industrial establishment is 
customarily measured at this stage of the manu- 
facturing process, i.e., in terms of ingot capacity 
or ingot production of crude steel. Ingots are 
sent either to the rolling miU, where they are 
pressed through rolling profiles in a red-white- 
hot state to be shaped into steel plates, rails, etc., 
or to the blooming miU, where they are ham- 
mered into the semifinished product. A small 
fraction also goes to the steel foundry. 

There are two main reasons why aU these 
units of the iron and steel industry tend to be 
physically integrated into one large compound 
plant. (1) A great deal of energy waste is elimi- 
nated if the material proceeds immediately from 
one stage to the next without cooling off. (2) 
Integrated plants reduce transportation of pig 
iron and crude steel in the one direction and 
scrap in the other, which results in considerable 
sa-vings. 

Scrap comes from two sources, ultimate con- 
sumers and the steel mills themselves. Scrap from 
consumers is called market scrap or, according 
to further specification, process or capital scrap. 
It is purchased in the market and shipped back 
to the steel mills. The mills turn out so-called 
circulation or home scrap. A relatively large por- 
tion of the material going through the steelworks 
does not reach the stage of marketable semi- 
finished or finished goods ; abont 25 to 30 percent 
returns to various stations — blast furnace, the 
open-hearth furnace, etc. — as circulation scrap. 
In a modem heavj* industry the amount of scrap 
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used is considerable. Near!}' half of the ingot 
output is eventually returned ns circulation, 
process, or capital scrap to enter the process 
again, mostly by vny of the steehvoidcs. The 
balance is lost in the market, but replaced by 
pig iron from the blast furnaces. 

In this djmamic industrial complex the steel 
plant occupies the central position. Practically 
all the materials have to pass through it, mth the 
exception of small quantities of fonndrj' iron. 
The blast furnaces serve only as a .s'brt of regu- 
lating appendix, by which losses of a permanent 
nature or increased demands are taken care of. 

Shortlj' after the Second "World War, the 
optimum size of an integrated steel plant was 
calculated to be at least a million tons of ingot 
capacity. Ten years later this figure was in- 
creased to 2 or 3 million tons. Approximately the 
following quantities of raw materials arc re- 
quired to operate an integrated plant of that 
size, (a) The blast furnaces use 3.5 million tons 
of iron ore containing 50 percent iron, to pro- 
duce 1.7 million tons of pig iron ; and they use 
2 million tons of coal, which yields 1.5 million 
tons of coke. Coke plants arc usually included in 
an integrated plant. In addition, scrap and a 
million tons or less of limestone are needed, ac- 
cording to the quality of the ore. (5) In the 
foundries 200,000 tons of pig iron is used, to 
which 100,000 tons of scrap is added, (c) Be- 
sides 1.5 million tons of pig iron, 1.2 million 
tons of scrap goes into steel, but owing to losses 
incurred during the processing the final output 
measured in ingots will be about 2.5 million 
tons, (d) How much of this emerges from the 
blooming and rolling mills as finished products 
depends on the line of production. Altogether 
about 8 million tons of raw materials must be 
assembled in order to produce 2.5 million tons 
of crude steel. (Such average figures are subject 
to large regional variations, as we will see later.) 
There are plants which specialize in the produc- 
tion of pig iron, others in which the converter 
process is predominant, and still others in which 
the blast furnace does not exist at all. 

The figures cited above are for the European 
steel industry. According to them, about 1.7 mil- 
lion tons of iron in ore and 1.3 million tons in 
the form of scrap are required for the alimenta- 


tion of the industrj'. Note that iron ore mines 
and scrap producers are approximately equal in 
importance as sources of the basic raw material 
of heavy industr 3 % a fact which is very fre- 
quently overlooked in economic geographies. The 
ratio of scrap to iron ore or pig iron varies, how- 
ever, a great deal from region to region, as will 
be learned later in this chapter. 

Unlike the textile industry the iron and steel 
industr.v is integrated. As integration leads to a 
high inertia with respect to the location that has 
been selected originalljq hea\y industry estab- 
lishes permanent centers of industrialization. 
However, the so-called optimum location is con- 
stantly redefined with technological and struc- 
tural changes, which means that older centers 
will in time find themselves producing tmder 
adverse conditions and that expansion is apt to 
take place in another location. Examples are 
widespread in Europe and in the United States 
and will be discussed in the regional sections of 
this chapter, together with the means for protect- 
ing the existing centers by economic devices such 
as the basing-point system of pricing. 

Another notable difference between heavy in- 
dustrj' and the textile industry lies in the role 
plaj'ed b>" iron scrap. The textile industry does 
not know the problems of secondary material 
reentering the production process, which have 
become so important in the iron and steel in- 
dustrj'. The introduction of secondary material 
into the production process implies that the 
quantities handled increase from one step to the 
next. If we take the amount of iron contained in 
the ore mined as 100, the indices for the world 
total of pig iron and crude steel are 107 and 
148, respectively (in the late 1950 ’s). For the 
United States the corresponding figures are 145 
and 214, which clearly reflects the importance 
of the blast furnace as a regulator — in the nega- 
tive sense — in a period of recession. On the other 
hand, a country like India, Avith indices of 57 
and 49, appears as an exporter of iron ore and 
pig iron as well as a relatively undeveloped 
market for steel. "West German j' has indices of 
405 and 550, which points to her heavy reliance 
upon imported ores and a shifting of the center 
of gravity toward steel. The USSR, which ex- 
ports large quantities of iron ore to Eastern 
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Europe, lias a structure of heavy industry simi- toward tidewater as soon as imports from over- 
lar to that of the United States or of Western seas become significant. Freight charges have 
Enrope, the indices being 77 and 107. been a major cost factor throughout because of 

In summary, it can be said that the iron in- the enormous bulk of raw materials fed into the 
dustry, which had been for many centuries in blast furnaces and the steel mills, 
the vicinity of charcoal and water power sources, 

moved toward the source of coking coal during Sieel Centers of the World 
the nineteenth century. Incidentally the for- 
merly dispersed industry became highly coneen- In the foregoing pages a few principles con- 
trated. Changes in technology and other matters eerning the structure of the steel industry have 
freed it from its direct dependence on the coal been discussed. They are now applied in review- 
basin, but the older established centers remained ing the more important steel centers of the 
important as a result of the inertia of the in- world. While the questions relating to coke have 
dustry. New centers are being drawn in the di- already been dealt with in the chapter on energy 
rection of the scrap market, generally large resources, the following discussion will include 
population centers. Another tendency is the shift the iron ore deposits and the scrap situation in 

MILLION SHORT TONS 



79 • DEVELOPMENT OF HEAVY INDUSTRY in the United States, 1915—1960. Ratios of pig iron 
to steel ingots and steel ingots to steel ingot capacity ore of particular interest. 
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different countries. Each region is treated in the 
light of the peculiar problems to he encountered 
there. 

THE UNITED STATES 

There are different ivays to measure the size 
of the steel industry. The most common check 
point is the crude-steel production in ingots; 
another is the production eapacitj' measured 
■with the same unit. Whichever method is em- 


ployed, the United States turns up as the most 
powerful steel producer, leading the other na- 
tions by a -wide margin, with a capacity of 150 
million tons and an output of 100 million. How- 
ever, the difference between her and the second 
ranking nation, the USSR, is becoming smaller 
ever 3 '- year. Furthermore, in the USSR all instal- 
lations are used to maximum capacitj^. 

The United States is important for more than 
the quantitative reasons. The country is in pos- 



80 • HEAVY INDUSTRY of the United States: locations and sources of raw materials, legend: (1) 
principal centers of heavy industry; (2) anthracite deposits; (3) bituminous coal deposits with a 
high percentage of coking coal and cool for chemical industries; (4) bituminous coal deposits— 
mainly steam coal; (5) iron ore deposits; (6) movements of iron ore; (7) movements of cool. 
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session of complete documentation and detailed 
statistics on the iron and steel industry' to facili- 
tate scientific research; the country has also re- 
mained an undivided 'whole during the period of 
industrialization, quite unlike the puzzling mo- 
saic of economic and poUtieal imits in Europe. 
Consequently a number of factors •which exert 
grave influence upon the industry in other parts 
of the ■n’orld can be eliminated from our con- 
siderations. It -would, however, be -wrong to as- 
sume that under such circumstances heavy in- 
dustry would be found today in all cases at the 
economical optimum location. The first disturb- 
ing influence might be called the historical factor. 
The settlement of the American Continent, in its 
later phases, took place at about the time that 
the first steel mills were coming into being. The 
iron and steel centers that were established be- 
liind the rapidly westward-moving frontier in 
the already settled parts profited % the inertia 
of hea'^’y industry simply by beuig there first. 
Secondly, the ideal of an economically homogene- 
ous territorial unit is only partially fulfilled by 
the United States, as is familiar to every student 
of economic history. Various economic policies 
favoring regional di-vision of the national ter- 
ritory were actively pursued, particularly in the 
last century, and are still influential today. They 
were carried out on the administrative level, for 
example, through tariffs, and in a free capital- 
istic economy, being most forceful where private 
economic interests can exercise their influence by 
means of pricing policies, freight rates, etc. 

It was an especially fortunate coincidence that 
the Northeastern United States possessed all the 
essential raw materials for iron smelting and 
•steel making in a relatively densely settled area 
and close to the major markets. The charcoal- 
operated furnaces of colonial days were soon 
abandoned, and heavj- industrj^ established itself 
firmly on the basis of coking coal. The optimum 
location at that time was the Pittsburgh area, 
followed by the Middle Atlantic metallurgical 
zone. An expansion of production and markets, 
however, soon necessitated additional sources of 
iron ore, which became scarce within the fa- 
vored region. Large iron-ore deposits were dis- 
covered in the Lake Superior district, and these 
have since become the most important source of 


iron ore for the steel industry of the United 
States. Lake Superior ores are high-grade, con- 
taining 50 percent or more of iron. The trans- 
portation system by which they are shipped to 
the blast furnaces resembles the one from North 
Sweden to continental European steel centers, 
except that the latter carries only a fraction of 
the total ore requirements while the former is 
responsible for practically the entire supply. An- 
other point to be considered in dra-wing such a 
comparison is the fact that the heavy industry 
of North America has an inland location on the 
western side of the Appalachian Moxmtains. 
Later developments induced by the erection of 
steel plants at points of transshipment along the 
south shore of Lake Erie and at market centers, 
such as the Chicago area, were only to stress 
this characteristic. The tripolar structure of this 
steel industry, based upon the iron ore deposits 
of the Lake Superior district, the coal measures 
of western Pennsylvania, and the big inland in- 
dustrial centers, constitutes a unique feature 
among the iron and steel industries of the world ; 
it is quite distinct from the examples of Western 
Europe, or from those in Communist countries, 
where the distribution of heavy industry is 
planned and more even. We will not enter into 
the discussion of more economic problems, such 
as basing-point system, freight differentials on 
railways, etc., which attempted to maintain this 
concentration of production facilities rather 
than to allow their gradual dispersal. The ease 
of Birmingham, Alabama, where coking coal and 
iron ore (though of lower grade, containing only 
36 percent iron, much resembling European iron 
ores) are found -ndthin a few miles of each other, 
is illustrative; lacking its proper market and 
being at a disadvantage for reasons of an eco- 
nomic order — as mentioned above — Birmingham 
remained for many decades a producer rather of 
pig iron than of steel, and functionally tributary 
to the Northeast. For similar economic reasons 
the westward movement of hea^’V'■ industry was 
greatly retarded. At the end of the Second 
World War the four northeastern districts — 
Pittsburgh, Cleveland, Chicago, and the East 
— combined still had 90 percent of the total steel 
capacity, the Pittsburgh district alone account- 
ing for 42 percent. Perhaps more significant is 
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the fact that 70 percent of the new investments 
in the period. 1940-194:5, just when elsewhere the 
decentralization of heavj' industry was sought 
for strategic and economic reasons, still fell 
withm this area, and 31 percent within the Pitts- 
burgh district alone. 

Inertia and concentration in connection with 
the tripolar structure and inland location niaj 
be considered most characteristic of the spatial 
structure of United States steel production.^ It 
was made possible by the tremendous vertical 
integration of a few big concerns. Of these the 
United States Steel Corporation is by far the 
largest, controlling nearly one-half the produc- 
tion of ores and steel as well as the intermediate 
transportation systems. If the ten largest steel 
companies are taken together, their aggregate 
production runs between 80 and 90 percent of 
the total United States production. 

The ratio of iron ore : pig iron : crude steel 
produced is 1 : 1.5 : 2,1, reflecting the highly de- 
veloped status of the industrj' as a whole, as de- 
scribed in the preceding section. 

The most significant change in more recent 
times is caused by the need to replace the Lake 
Superior ores of present qualitj*, which are no 
longer considered available in limitless quanti- 
ties. According to the most generous e-stiin!de.s, 
they will not last much longer than a few "ev- 
ades. There are various alternative possibilities. 
One alternative is the low-grade ore called taco- 
nite. There are huge deposits of t aconite from 
which the richer surface ores were origina j 
derived bv weathering processes in the Lake 
Superior district. Its iron content is only 2< per- 
cent, but it can be bcneficiated and shipped to 
production centers by the current s.vstem o 
transportation. On the other hand, j”" 
iron ores may be imported into the I nitcd .. a es 
from outside sources. Owing to the inland loc.a- 
tion of the industry and an enormous volume ot 
ores involved, this was only practie.ablc by me.'ins 
of cheap water transportation nil the w.ay. i.c.. 
bv the construction of the Great ja'cs* 
Lawrence Seaway, as long ns the production 
centers remain where they arc at pre.s‘’n . - 
tliird possibility is to shift proiluetion toward 
the coast, as in Europe. Thoimh all these possi- 
bilities have equally been considerwl, the In.st om 


has been regarded as feasible only to a very 
limited degree. The completion of the Seaway 
in 1959 was hailed in the press mainly ns open- 
ing the interior of the continent. It should not 
be overlooked, however, that the major function 
of the Seaway has so far been to serve hcavv' in- 
dustry, as is indicated by the fact that ores make 
up by far the largest share of cargo. 'Whothcr 
to import high-grade ores or to bcneficiate tneo- 
nitc.is mainly a que.stion of economies and of 
national economic policy. In this connection, 
steel companies in the United States have been 
actively engaged in developing iron-ore mines 
in Canada (Labrador), in Latin America (es- 
pecially in Venezuela, Brazil, Chile), and in 
West Africa, and imports of iron ores are grow- 
ing year by year. The supply of other raw ma- 
terials, namely coke and scrap, is sufilcient; 
furthermore, the United States is by far the larg- 
est exporter of scrap, which is primarily destined 
for eonsumption in Japanese steel mills. 

Wliile other countries find themselves hardly 
capable of coping with rising demands even with 
their steadily expanding production capacity, a 
large part of available installations are not used 
to capacity in the United States. Fluctuations in 
the domestic market and rising prices, favoring 
competition from ovcrsc.as countries (Europe, 
Japan), constitute a major brake upon further 
expansion of the steel industrj-. 

WK-STEHN EUItOPE 

We.stern Europe holds a unique position in 
the economic geography of iron and steel. This 
is the part of the world where the technology 
described above first cvolveil ; consequently, we 
can expect to find here representatives of all 
types of heavy industry. The earliest centers of 
iron smelting practiced in the forcsteil mountains 
and in peripheral areas have virtually ceased to 
exist: they persist only in a rudimentary or 
much changed form — c.g., as centers of metal- 
working industries. The transition from the 
charcoal furnace to the coke blast fumnee marked 
the csf.ablishment of the nuclei of the future 
he.avy. industry centers at or near the coal basin, 
as in Eimland. Northern France, Belcium, .and 
the Huhr. All of them <levelop**sl further in con- 
formity with the growth of the market. 
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The later expansion of hea\y industry followed Ruhr and Lorraine into one funetional unit 
definite trends. The ehanged ratio of coke to through the mutual exchange of coke and ores, 
iron ore, eoupled with an inerease in coal prices, Today the heavy industry of Lorraine relies 
made it more economical to erect new plants near almost exclusively on coal deposits in Prance 
the source of iron ore. In England this shift took and Belgium owing to their greater proximity 
place within relatively short distances, since and, until recently, to closer economic and politi- 
the iron ore deposits and coal measures there cal ties. The Salzgitter plant located at the see- 
run roughly parallel to each other and diagonally ond largest ore deposits of central Europe was 
across the island from northeast to southwest, started during the late thirties on an ambitious 
More important changes occurred on the conti- scale never to be completed ; partially dismantled 
nent. The two largest ore deposits in Europe, in following the war and then reconstructed, it has 
Lorraine (France) and Salzgitter (Germany), remained a torso. Salzgitter is connected with 
became the sites of integrated steel plants. In the Ruhr basin by a canal over which ores and 
Lorraine this development started after 1870 and pig iron move in one direction and coal in the 
was made possible by the invention of the Thomas other. A few other examples of steelworks located 
process which could utilize the high-phosphorus over ore deposits are found in northern Spain 
Lorraine ores. At that time Lorraine belonged (Bilbao at the ore base, Asturias near the coal) 
to Germany, and so it was easy to bring the and in northern Sweden (Lulea). 
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Another more recent trend was brought about 
by the shifting center of gravity within the 
industry from pig iron to steel. Any large ag- 
glomeration of metal-working industries, where 
there is usually also a concentration of important 
railroad centers and other users of iron and 
steel, is a source of huge quantities of process or 
capital scrap and may thus develop into a new 
center of steel production. The most outstand- 
ing example of this development on a nation- 
wide scale is Italy. Owing to large deficiencies in 
coal and iron ore, the ratio of ore ; pig iron ; 
crude steel production in Italy is 1 : 5 : 10 ; she 
is, therefore like Japan, a major market for all 
kinds of scrap. 

The specific nature of iron ores in Europe and 
the fact that many important heavy-industry 
centers there have moved toward the iron-ore 
deposits are reflected in the unusually high per- 
centage of converter steel produced in Europe, 
namely 37.2 percent, as against 52.3 percent of 
open-hearth steel; the rest is produced by elec- 
tric and other methods (1955). The correspond- 
ing figures for North America are 2.7 and 88.8 
percent, and for the USSR 4.4 and 88.0 percent. 
Europe is so poor in high-grade ores that she is 
compelled to rely on highly siliceous and phos- 
phorous ores such as those of Lorraine, Salz- 
gitter, and England. The only high-grade ore 
available in large quantities comes from northern 
Sweden (Kirima district). The Lorraine ores 
contain about 32 percent of iron, Salzgitter 30, 
Northamptonshire 30 , and Sydvaranger and 
Dunderland (Norway) 30-35, but the Kiruna 
ores yield 63 percent of iron on an average. 

For the time being the problem for Europe 
has more to do with the quality of ores than their 
quantity, and imports of high-grade ores from 
overseas are assuming increasing importance. 
North and West Africa, Latin America, and 
recently Canada (Ungava) and Newfoundland 
are the major sources of iron ore imported into 
Europe. The annual iron ore imports into West- 
ern Europe, measured with respect to the iron 
content, now exceed 7 million tons, and it is 
estimated that they will increase to as much as 
30 million tons in 1972 to 1975, or about one- 
fourth of the total requirements at that time. 


This development is already indicated by the 
very latest trend in the localization of European 
steel plants at the ends of ocean routes, e.g., 
Ijmuiden, Dunkirk, Newport, Oxelosund. 

In contrast to the United States, the situation 
in Europe is made more complex by the inter- 
ference of the political factor. While the de- 
velopment of heavy industry was going on, 
Europe consisted of a large number of political 
and economic units, each having its own economic 
policy and tariff system. In addition, strategic 
considerations tended to draw industries away 
from the national boundaries, as in the ease of 
Salzgitter, which at the time of its foundation 
was centrally located within Germany. The first 
tangible form of intra-European cooperation on 
a large scale was the European Coal and Steel 
Community, i.e., a common market for coal, iron 
ore, and scrap created in February 1953, which 
was followed by the establishment of a common 
market for steel in May of the same year. The 
existence of a common market should facilitate 
the most economical utilization of resources; its 
prerequisite is to abolish all discriminatory prac- 
tices, restrictions, etc. The European Coal and 
Steel Community comprises Belgium-Luxem- 
burg, France, Italy, the Netherlands, and West 
Germany. The total crude-steel capacity of West- 
ern Europe in 1960 was 111 million tons, of 
which the ECSC countries had a share of 66 
percent. The most important outsider was the 
United Kingdom, whose capacity amounted to 23 
percent of the total. 

With respect to other raw materials we may 
again regard Europe as a whole. In the past 
scrap was supplied mainly from European 
sources, capital scrap constituting about one-half 
of the requirements. Overseas trade in scrap was 
meager, only about 10 percent coming from the 
United States. It is expected that despite an in- 
crease in steel production, scrap will continue to 
be supplied bj' European sources in sufficient 
quantities. Problems relating to coke have been 
treated in an earlier chapter. In Europe, too, 
hea^y industry is the largest consumer of coke, 
the bulk of which is used in the making of pig 
iron. 

An analysis of markets, even if in a rough 
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approximation, forms a necessary part of the 
evaluation of European heavy industry. Taking 
rolled-steel products as an indicator, we can 
group the European countries into net exporters 
and net importers. If the total apparent con- 
sumption of iron and steel in any country is 
represented by the index 100, the indices of 
domestic production in the exporting countries 
are as follows (1957) : Belgium-Luxemburg 345, 
Austria 176, France 133, West Germany 117, 
United Kingdom 117. All the others are net 
importers, Switzerland having the lowest index 
figure of 25. These data bring out the meshwork 
of intra-European trade in iron and steel prod- 
ucts. Such an index figure for the whole of 
Western Europe has since 1913 fluctuated be- 
tween 110 (1938) and 123 (1929), and was 116 
in 1957. It implies that about 10-20 percent of 
the output of rolled steel products had always 
to he sold overseas. In the late fifties Europe 
exported approximately 10 million tons of semi- 
finished and finished steel to extra-European 
markets. These markets are found all over the 
world, but Latin America and the Far East are 
the most important ones, each absorbing about 
one quarter of the total exports. Africa, North 
America, and the Middle East import close to or 
somewhat more than a million tons each, while 
Eastern Eiirope, the USSR, and Oceania account 
for the remaining portion. The prominent ex- 
porting countries are Belgium-Luxemburg (28 
percent). West Germany (23), France (20), 
and the LFnited Kingdom (14). In absolute quan- 
tities European exports have shown a steady 
increase despite the great shocks caused by the 
two world wars, depressions, and growing in- 
dustrialization all over the world. Industrializa- 
tion in overseas territories and in underdeveloped 
countries actually stimulates exports, because of 
the increased demand for specialized products 
that cannot yet be obtained from the national 
producers. Of nearly 30 million tons of steel that 
entered world trade in 1957, Europe contributed 
two-thirds, half of it destmed for intra-European 
exchange. This still leaves twice as much for 
extra-European markets as the total United 
States exports. Western Europe’s exports to 
North Ameriea were larger by 50 percent than 
imports from North America. European steel 


production must therefore be always evaluated 
in terms of domestic consumption as well as ex- 
port possibilities. It is an amazing achievement, 
considering the adverse conditions with respect 
to the supply of raw materials (low-grade do- 
mestic ores and imported high-grade ores) and a 
high "material standard of living, that Europe 
lias been able not only to maintain but even to 
better her position in the world market. 

USSR, INCLUDING EASTERN EUROPE 

Probably the most striking feature of the iron 
and steel industry in Russia is the stagnation of 
consumption prior to 1930 (5.1 million tons of 
crude steel equivalent in 1913 and 5.4 million 
tons in 1929) which has since been followed by 
an unprecedent increase (22.5 million tons in 
1951, 49.3 million tons in 1957, and 75 million 
tons in 1960). Per capita consumption in 1960 
surpassed that of Western Europe but was stUl 
far below that of North America. Such a rise in 
consumption was made possible by a correspond- 
ing increase in domestic production. The USSR 
has always imported only a fraction of her needs 
from outside. Before 1929, imported iron and 
steel products amounted to approximately 5 per- 
cent of the total consumed, later to drop to but 
1-2 percent. Western Europe (primarily Prance 
and West Germany) and Eastern Europe 
(Czechoslovakia and Poland) supplied the bulk 
of the imports. Furthermore, since the mid- 
fifties, the USSR has been able to export an- 
nually more than 2 million tons of finished steel ; 
half of this was destined for Eastern European 
countries, and one-third for Par Eastern mar- 
kets, mainly China. 

Behind such achievements are em-isaged the 
realities of mines, metallurgical centers, and 
transportation systems, but also politically moti- 
vated planning and economic and social condi- 
tions without which an understanding of the 
economic geography of that sector seems inexpli- 
cable. 

Recognizing the basic nature of the steel pro- 
duction, the various five-year plans of the USSR 
have given first priority to heavy industry and 
the production of capital goods. This contrasts 
with the industrialization of Europe and North 
Ameriea, where consumer goods (mainly textiles) 
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were the first to take advantage of the new 
production techniques. In the USSR, as is weU 
knouTi, consumer-goods industries were barely 
able to satisfy even a greatly reduced demand 
for a long time. Such a differential treatment of 
the various industrial sectors is possible only in 
a strictly planned economy. 

The influence of the political factor is also 
felt in the spatial distribution of the centers of 
hea%w industrjL Somet planners recognize the 
principles of “economic regionalization,” by 
which they understand the division of the coun- 
try by objective and scientific methods into 
economic regions which in some respects are 
self-sustaining but also perform a specific func- 
tion within the framework of a higher national 
or supemational order. The functional center of 
such an economic region is an industrial nucleus, 
equipped with hea'\’y industry and a large indus- 
trial, i.e., proletarian population. The actual 
situation, however, does not reflect these princi- 
ples in a pure form, because the steel industrj' 
extends its roots into pre-Communist days and 
the principles of economic regionalization have 
undergone considerable modifications during the 
period of the Communist regime. 

Prior to 1917 the steel industry was found in 
three areas : ( 1 ) in and around the large popu- 
lation centers like JIoscow, (2) in the Ural 
^Mountains, based on local iron ores and charcoal, 
and (3) in the Ukrainian SSR and the south 
of Russia between the Dnieper and the Donets 
rivers on the basis of coldng coal and iron ore. 
The Ukrainian region has always been the main 
production center. Excellent iron ores containing 
55 percent iron come from verj' large deposits 
at Krivoi-Rog west of the Dnieper; the coking 
coal deposits are situated in the Donbas, the hilly 
area within the big bend of the Donets. The 
industry is located directly over the coal field 
and also along the Dnieper, especially in the case 
of electrometallurgical industries. 

When the Communist regime got under way 
with the five-year plans, there evolved the idea 
of the great comhinats, i.e., the combination of 
a coal base with an iron ore base to form a large 
functional unit. Krivoi-Rog with Donbas was an 
example of a comhinai already in existence. 
Another example, which was developed in the 


tliirties, consists of the coal fields at Kusbas 
around Kuznetsk in Siberia, and the iron ore 
deposits in the Southern Ural Jlountaius, with 
the metallurgical centers at IMagnitogorsk, Che- 
lyabinsk, and Sverdlovsk. The railroad connect- 
ing the two poles of this combinaf has a length 
of 1400 miles and is one of the major lines with 
the heaviest traffic. The original bipolar struc- 
ture of that combinat has, however, developed 
into a much more complex form ; coal was later 
found about halfway between them at Kara- 
ganda, south of the railroad line, and iron ores 
are now brought from mines closer to the coal 
field to the eastern pole, i.e., the industrial zone 
that stretches from Stalinsk to Kemerovo and 
beyond. 

The Soviet steel industry is based on domestic 
resources which are widely distributed and ade- 
quate for future expansion; it is scheduled to 
produce 117 million tons of crude steel in 1972 
to 1975. Sinee the necessity of importing raw 
materials will be praetically nU, there is no pres- 
sure for the steel industry to move toward the 
coast. On the contrary, a rigid application of the 
principle of "economic regionalization” should 
lead toward a more even distribution of the in- 
dustry over the entire area of the country. 

Moreover, steel works in the USSR are run to 
capacity in order to meet domestic demands, and 
the exportable surplus is and will probablj' re- 
main small. 

This system extends over a tremendous area, 
and connections within it are for the most part 
made by railroad. If we consider the facts that 
about 5 tons of raw materials must be hauled to 
the steel plant in order to produce 1 ton of 
finished steel and that freight charges make up 
as much as one-third of the total production 
costs, the disadvantages encountered by the 
Soviet steel industry may become clearer. 

They become even more significant if our sur- 
vey is extended to take in the Communist coun- 
tries in Eastern Europe. Today these countries 
are ^^rtually incorporated into the vast network 
of economic regionalization through an organiza- 
tion called COMECON. Tlieir crude-steel output 
has greatl.v increased during the fifties, with 
Czechoslovakia and Poland as the leading pro- 
ducers. Most of the steel is made in the open- 
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hearth furnace. The inclusion of the Eastern 
European countries in the Soviet economic sphere 
led to even lonper hauls of tlie raw material by 
railroad. Tliese countries posse.ss large deposits 
of coal, hut lack adequate rc.scrves of iron ore. 
Consequently, there results a heavy flow of raw 
materials between the USSR and Eastern Eu- 
rope, iron ore moving westward from the 
Ukraine, and coal and coke eastward, mainly 
from Poland. Semifinished and finished products 
manufactured within one designated economic 
region according to the plans of the COJIECON 
are also shipped to the other regions. On the 
one hand, such economic regionalization reduces 
long hauls because each region has to be sclf- 
.sustaining in most ro.spoets. On the other liand, 
the assignment of .specific production processes 
to individual centers in combination with a more 
or le.ss regular spacing of industrialization gives 
rise to an ever-increasing problem of inter- 
regional transportation. 

ciiix.v (.’u.vikl.ind) 

There are two reasons why the future develop- 
ment of mainland China should be of great in- 
terest to any student of economic geographj'. 
(1) The mere size of the country (third in the 
world in area, •vidtli 3.7 million square miles after 
USSR and Canada, and the first in population, 
with approximately 700 million people) .suggests 
potentialities hardly to be found anj-ivliere else 
in the world. (2) The strictlj' planned economy 
of the present Communist government has a 
striking influence upon the distribution of hea^-y 
industry centers ; it is not possible to understand 
the present as well as the future distribution of 
such plants without due consideration of the 
political factor. 

In pre-Coramunist days, Chinese steel produc- 
tion was almost exclusively concentrated in Jlan- 
churia. There, in close proximity _to large coal 
and iron ore deposits and not far from the sea, 
the big Anshan plants came into being after 
1917. Before the Second World War, Manchuria 
was providing roughly 90 percent of the pig iron 
and steel produced in China. The ratio of steel to 
pig iron in the whole of China gradually moved 
from 1 : 30 to 1 : 4 during the thirties, but even 
the latter figure for 1939 clearly indicates that 


China — and that means above all Manchuria — 
was primarily a producer of pig iron, for the 
most part exported to Japan. During the war 
years steel exports increased ; in the more normal, 
prewar years, however, the Chinese steel market 
was basically supplied through imports from 
overseas. Following the Japanese occupation of 
Manchuria in 1931, this dichotomy of the Chinese 
steel industry became complete : Jlanchuria 
(Anshan) was working for the Japanese market, 
and China proper, which possessed only small 
steelworks in various scattered locations, had to 
rely upon imports. 

The Anshan plant, which had suffered rela- 
tively little during the Second World War, was 
severely damaged in 1945 during the Russian 
occupation through the removal of installations; 
as late as 1947 this most important plant was 
estimated to be producing only about 15-20 per- 
cent of its prewar output. In 1949 the People’s 
Republic of China was proclaimed. The principle 
of economic regionalization has already been dis- 
cussed in the section on the USSR, and the basic 
importance of hea-v'j' industry in a Communist 
country and in Communist planning has been 
stressed. These principles are perhaps best ex- 
emplified in the development of the iron and steel 
industry in Communist China, where, with the 
exception of Anshan, there were hardly any 
existing centers to speak of which might have 
predetermined the pattern of industrialization. 
The importance of what is taking place in China 
today can hardly be exaggerated since it may 
set an example to be followed in countries which 
are yet to be industrialized. 

The first huge task was to reconstruct the 
plants that had been damaged by war and occu- 
pation. Steel production was still down to 0.2 
million tons in 1949, and even in the Five Tear 
Plan of 1953-1957 70 percent of the hea%'y in- 
dustry quota of investments had to be allotted 
for reconstruction and onlj' 30 percent for new 
installations. In 1957, however, the production 
of pig iron and crude steel was already as high 
as 5.9 and 5.4 million tons respectivelj". Fi’om 
1958 to 1959, as a result of an all-embraeing 
campaign, hundreds of thousands — Communist 
sources mention the figure of one million — of 
small local furnaces all over the country started 
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to produce pi" iron, -which pushed the fi^re 
up to 10 million tons and beyond. The low quality 
of the iron thus produced soon led to the abolish- 
ment of this system and to the construction of 
modern steel plants. Large-scale geological ex- 
ploration uncovered ne-w deposits of coal and 
iron ore. On this basis it -(vas systematically 
planned that each of the seven economic regions 
of China, i.e., Manchuria, East China, North 
China, Southwest China, South China, North- 
■west China, and Central China, -would be 
ccpiipped with at least one fullj’ integrated plant. 
The Chinese steel industry, which had thus far 
been concentrated in the coastal area — Anshan, 
Sbihehingshan (Peiping), Tientsin, Shanghai, 
and Maanshan (west of Shanghai) — began to 
move inland : IIuanghsDi (on the Yangtse near 
Nanking) .and Szechwan in the South, and 
Taij-uan and Paotou in the North are the major 
plants that have so far been established in the 
interior, and Kiuchuan on the Lanchow-Sinkiang 
railroad will be even farther west. The produc- 
tion ratio of pig iron to steel is approximately 
1 to 1, suggesting the rather developed character 
of the homo market. The ratio of steel cotild 
perhaps be even higher, but scrap, especially 
capital scrap, is extremely scarce, though circu- 
lation and processing scrap are available in in- 
creasing quantities. 

It is estimated by United Nations sources that 
production will increase in parallel with con- 
.sumption and that in the seventies China will be 
the largest producer and consumer as well in 
Asia outside the USSIl -with a total of approxi- 
mately 50 million tons of steel. It is also esti- 
mated that such a development would bring 
China up to third place after the United States 
(117 million tons) and the USSR (117 million 
tons). Sometimes even a factual study has to 
gauge future possibilities with all their uncertain 
prospects, and China seems to be just such a case. 

J.M’.VK 

Industrialization in Japan started after the 
Meiji Revolution in 1SG8 with the opening of 
the enuntry and the introduction of We.slem 
idc.as and knowledge. Unlike the countries which 
have embarla-d on industrialization in the middle 
of tlie twentieth century, Japan looketl to Europe 


and the United States for guidance. Industrial 
progress and demographic changes were always 
cheeked against the experiences of the older in- 
dustrial countries. Industrialization commenced 
with production of textiles, concentrated around 
the traditional trade centers of Osaka and Kobe. 
In 1896 following the war with China the Japa- 
nese government decided to build up a hea-v-j’ 
industry center in nothern Kj-ushu ; in 1901 the 
Yawata Steel "Works started production there. 
This center, which is now astride the Straits of 
Shiinonoseki, has remained the nucleus of the 
present-day steel industry. 

The plants in northern KjTishu are located at 
tidewater not far from the coal mines. The lack 
of high-grade iron ores and scrap constitutes 
the most critical bottleneck in Japanese hea-^-y 
industry. Before the Second "World War iron ore 
and pig iron came mainly from Japanese-con- 
trolled territories in China-Manchukuo, with 
some additional imports from the Philippine 
Islands, Malaya, India, etc. As far as scrap was 
concerned, the bulk of it was purchased from 
the United States. The production ratio of ore 
(Pe content) ; pig iron: steel is 1; 7; 11, which 
is quite unique in the world. After the Second 
World War, ore and pig iron had to be imported 
from a greater distance. Domestic production 
of iron ore was enough to cover only about one- 
fifth of the requirements, and iron ore was the 
fourth in value on the list of imported items 
after petroleum, cotton, and wool. About half of 
it came from Malaya and India, and one-fifth 
from North America. On the other hand, ships, 
iron, and steel together account for one quarter 
of Japan’s e.xports, destined for almost everj* 
corner of the world. 

As far as the steel industry is concerned, 
production costs remain high because of high 
assembly costs and despite relatively low wages 
and modem equipment. The fact that Japan is 
a high-cost producer in this section of industry 
is frequently overlooked. Since she has to com- 
pete with European, American, and other pro- 
ducers in overseas export markct.s, this is of great 
importance. Competition will become even keener 
as wages rise and the material standard of living 
improves in Japan. 

Little can bo done to improve the domestic 



THE MAJOR INDUSTRIES 


183 


1948 50 52 54 56 58 

I : 1 1 1 : 1 1 : 1 L. 1 



60 -^ ^ ^ ^ ^ ^ ^ 
1948 ' 50 ' 52 ‘ 54 ' 56 ' M ‘ 


83 • RELATIVE TRENDS of iron ore, pig iron, and crude 
sjee! production, 1948—1959,* U.S,A., Indio, and Japan. 
See the text for the significonce of such relative trends. In 
oil the three coses, the pig iron production of eoch year 
is expressed as 100, ond the production of iron ore (O) 
— in terms of iron content*:— ond crude steel (S) of the 
corresponding year as index numbers. 


the steel industry away from its original site, 
Yawata, to other locations. This trend had been 
actively furthered by governmental measures 
taken during the interwar years to insure na- 
tional security. After the war, new and modern- 
ized plants sprang up on the ruins of older ones. 

Total production has made an amazing come- 
back, to a large degree with the American aid. 
In 1946 steel production (ingot) was only half 
a million tons. In 1955 it rose to 9.4 million tons, 
which was already higher than in any previous 
year, and in 1960 22 million tons were reached. 
The basic metal industries are now found in all 
major industrial areas of Japan. For number of 
people engaged, the most important area is the 
Tokyo and Yokohama (Kawasaki) industrial 
zone, followed by the O.saka-Kobe industrial 
zone. Northern (=Kita) Kj-ushu still boasts the 
biggest integrated steel mills in Asia. The district 
around Nagoya is much less important in this 
respect, though as an industrial zone it ranks 
nest to Osaka-Kobe. Finally, mention should be 
made of hea-vT industry in Muroran (Hokkaido) 
at the coal basis of the North. 

Japan is a fine esample of how a country 
without adequate natural resources can develop 
a hea^T industry- of outstanding importance. 
Current production capacity far esceeds do- 
mestic consumption; hence Japan must by all 
means seek outlets in the overseas markets. For 
the reasons given above, exports of raw steel 
may be expected to decrease in importance, and 
more and more fabricated goods wDl take its 
place. Of these, capital goods required by imder- 
developed countries in connection with their de- 
velopment plans will certainly play a significant 
role. 


supplies of raw materials. Iron ore deposits are 
scattered and insignificant. The more important 
mines are periplieral, located in northern Honshu 
(Kamaishi in Iwate Prefecture) and Hokkaido 
(Kutehan). Outside northern Kyushu, coal suit- 
able for metallurgical purposes is found in Hok- 
kaido (Yubari). For scrap, the industry relies 
heavily on large-scale imports. 

Under such circumstances, the fact that all 
the major industrial agglomerations are at or 
very close to tidewater favors the spread of 


IXDI.l 

Bharat, or the Indian Union, ranks third in 
Asia as a steel producer. The major center of 
iron and steel production is in the northeast of 
the Dekkan Peninsula, straddling over parts of 
the provinces of Bihar, Orissa, and West Bengal. 
The start of modern production was made by 
private investment, foreign as well as Indian. 
Since 1875 ironworks have been developed with 
British capital at Asansol in the Damodar Yal- 
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ley where coal was found ; today they are known 
as the Indian Iron and Steel Corporation. In 
1907 the Tata Iron and Steel Company was 
started further south near the iron ore base of 
Jamshedpur, involving onlj^ Indian capital. In 
the years between 1950 and 1960, the Indian 
government accepted offers from foreign coun- 
tries to construct tliree new plants : two of them 
are close to the iron ore deposits in the southern 
part of the industrial district, namely, Bhilai 
(USSR) and Rourkela ("West Germany), and 
the third is situated in the Damodar Valley near 
Durgapur (British). Finally a plant is planned 
at Bokaro in the upper Damodar Valley. 

Thus, together with a smaller plant in hlysore, 
the aggregate steel capacity of India will reach 
approximately 11 million tons. Because of low 
assembly costs and low wages, India holds a 
favored position as an exporter of iron ore and 
pig iron, Japan being the most important cus- 
tomer. But the bulk of Indian steel production 
is channeled into the home market, which is 
rapidly expanding and at present still depends 
to a large degree upon imports. Even if per 
capita consumption of steel has increased nearly 
threefold within the last thirty years, it is still 
one of the lowest in the world — about one-fiftieth 
that of the United States. 

Excellent iron ores are found in many loca- 
tions throughout India. The most important de- 
posits at the present time are those mentioned 
above. They are located in the Singhhhum and 
Mayurbhanj range about 100 miles west of Cal- 
cutta. Their quality is high (60 percent and 
more of Pe) and the quantity is considered prac- 
tically inexhaustible (2 billion tons of measured 
and indicated resem'es). The bottlenecks are 
presented by (a) coal, insufficient in quantity as 
well as in quality to guarantee the necessary 
supplj’ of metallurgical coke in the future (In- 
dian engineers are therefore much interested in 
any technical improvement concerning low-qual- 
ity coal) and (6) scrap, which is now almost en- 
tirely derived from the works themselves. In 
connection ■with the latter, general industrializa- 
tion, which is making rapid strides in the above- 
mentioned industrial district, gains additional 
importance. 


AUSTRALIA 

Richly endowed with all the necessary raw 
materials and provided with a fast-growing mar- 
ket for steel, Australia possesses all prerequi- 
sites for a large expansion of her iron and steel 
industry. However, hea■^•y industrj' came rela- 
tivelj’’ late to this continent. A small estahlish- 
nient in the town of Lithgow, about 80 miles 
inland from Sydney, operated an open-hearth 
steel furnace after 1900, until it was closed do'wn 
in 1929 ; despite the proximity to coal and iron 
ore, the inland location proved to be uneconomi- 
cal. 

All the important raw material deposits as 
well as the major population centers of Australia 
are situated on or near the sea. The optimum 
location for hea-^-y industry is thus along the 
tidewater. In 1915 careful investigations led 
BHP (Broken HiU Proprietary Company, Ltd.), 
the leading Australian concern, to start iron and 
steel production near Newcastle, some eighty 
miles north of Sydney, where large coking coal 
deposits are located in the lower part of the 
Hunter Valley. In the late twenties another 
center was established at Port Kembla in a 
similar location south of Sydney and, like New- 
castle, on the coast. However, this new plant 
entered into full swing of production just at the 
time of the world economic depression, subse- 
quently to become a subsidary of BHP in 1935. 

BHP controls not only the iron and steel 
plants at Newcastle and Port Kembla, but also 
the nearby coal mines, the iron ore mines, and 
transportation bj- land and sea. Some ore is 
found in the hinterland of the steel plants, but 
the most important source is Iron hlonarch 
jMountain in South Australia, not far from the 
head of Spencer Gulf. 

In order to disperse heavy industry and out 
of other considerations as well, BHP erected a 
new plant in the meinity of the iron-ore deposits 
at Whyalla, South Australia, just before the 
Second World War. Situated in an arid climate, 
the Whyalla plant presents special problems. 
One is the water supply; it was solved by the 
construction of a water pipe which brings water 
from the Murray River over a distance of 223 
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miles. Another is housing for the thousands of 
workers who had to he brought in from outside. 
Eecentlj", another iron-ore mine has been opened 
up in Yampi Sound on the north coast of West- 
ern Australia. 

According to reports, the real bottleneck in 
Australian heavj^ industry is created by labor 
questions in the coal mines. Australia is a low- 
cost producer thanks chiefly to low assembly 
costs, which are partially offset by high wages. 
It is expected that production will triple within 
the next ten years to reach about 9 million tons 
by 1972 with increasing exports to Asian coun- 
tries. 

REPUBLIC OF SOUTH AFRICA 

Though South Africa is the most important 
producer of steel in the African continent, she 
ranks among such lesser producers as India, 
Hungary, and Spain, with only about 2 million 
tons of crude steel production. 

The case of South Africa is unique and of 
special interest to the economic geographer, for 
the beginnings of the industry there were 
marked by the manufacture of steel only, based 
on scrap from the gold mines and railroads 
(period between 1910 and 1925). These steel 
furnaces were located on the Witwatersrand. 
Only in 1926 were sizable blast furnaces for the 
production of pig iron added, one at the coal 
basis in Newcastle (Natal) and the other at 
Vereeniging (Transvaal). In 1928 ISCOE 
(South African Iron and Steel Industrial Corpo- 
ration) was founded as a government enterprise 
for the production of iron and steel. 

The first integrated plant of ISCOE was built 
at Pretoria; it is strategically located at a rail- 
road center with respect to the assembly of raw 
materials, i.e., iron ore from Thabazimbi (157 
miles), coal from Whitbank (70 miles), and 
scrap from industries and railroads, as well as 
with respect to the market. In 1952 ISCOE 
erected another plant in Vanderbijlpark near 
Vereeniging, where the Union Steel Corporation 
already operated the largest steel foundry in 
South Africa and where other large-scale indus- 
trial establishments were located. While steel 
production has thus been concentrated in the 


Vereeniging-Pretoria area, smaller plants have 
been built in other parts of the republic. In 
near-by Ehodesia, steel is also made in limited 
quantities. 

South Africa today possesses a fully developed 
heai’y industry with a production ratio among 
iron, pig iron, and steel equal to 1 : 1.1 : 1.3. This 
means that all the iron ore is made into pig iron, 
and that all the pig iron except the amount used 
in the foundries is further processed into steel. 
South Africa, therefore, is a self-contained unit 
which neither exports nor imports essential raw 
materials — or processed goods, for that matter. 
The industry has an extremely fortunate loca- 
tion as regards the assembly of raw materials 
and the distribution of products within the home 
market. On the other hand, transportation to 
coastal cities and overseas markets is long and 
expensive. Existing development plans envisage 
an output of 6.5 million tons of steel for 1972-75. 
If this is compared with the probable gross con- 
sumption of 5 million tons, or per capita con- 
sumption of more than 300 kg, an exportable 
surplus of 1.5 million tons is to he expected. This 
equals about one-half of the estimated needs for 
the rest of Africa. 

LATIN AMERICA 

For many decades Latin American countries 
have constituted an important market for steel 
exporters, but recent developments have made it 
possible for an increasing percentage of the ap- 
parent consumption to he supplied with domestic 
production. The apparent consumption remained 
practically stationary from 1913 until the late 
thirties, averaging 2.5 to 3.0 million tons of steel 
per year for the whole of Latin America. In 1951 
a consumption of 5.2 million tons was attained. 
However, if individual countries are considered, 
interesting changes are observed. Between 1913 
and 1951, while the share of Argentina dropped 
from 38 to 28 percent, that of Brazil increased 
from 19 to 23 percent and that of Mexico like- 
wise from 8 to 18 percent. These trends per- 
sisted throughout the fifties, but were over- 
shadowed by the rapid development of Vene- 
zuela. In 1957 consumption amounted to 8.0 mil- 
lion tons which was shared among the major 
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ley vrhere coal Yras found ; today they are knoum 
as the Indian Iron and Steel Corporation. In 
1907 the Tata Iron and Steel Company was 
started further south near the iron ore base of 
Jamshedpur, inTohung onlj' Indian capital. In 
the years between 1950 and 1960, the Indian 
government accepted offers from foreign coun- 
tries to construct three new plants : two of them 
are close to the iron ore deposits in the southern 
part of the industrial district, namely, Bhilai 
(USSR) and Rourkela (West Germany), and 
the third is situated in the Damodar Valley near 
Durgapur (British). Finally a plant is planned 
at Bokaro in the upper Damodar VaUey. 

Thus, together with a smaller plant in Mysore, 
the aggregate steel capacity of India will reach 
approximately 11 million tons. Because of low 
assembly costs and low wages, India holds a 
favored position as an exporter of iron ore and 
pig iron, Japan being the most important cus- 
tomer. But the bulk of Indian steel production 
is channeled into the home market, which is 
rapidly expanding and at present still depends 
to a large degree upon imports. Even if per 
capita consumption of steel has increased nearly 
threefold within the last thirty years, it is still 
one of the lowest in the world — about one-fiftieth 
that of the United States. 

Excellent iron ores are found in many loca- 
tions throughout India. The most important de- 
posits at the present time are those mentioned 
above. They are located in the Singhbhum and 
Ma^-urhhanj range about 100 miles west of Cal- 
cutta. Their quality is liigh (60 percent and 
more of Fe) and the quantity is considered prac- 
tically inexhaustible (2 billion tons of measured 
and indicated reserves). The bottlenecks are 
presented by (a) coal, insufficient in quantitj' as 
well as in quality to guarantee the necessary 
supply of metallurgical coke in the future (In- 
dian engineers are therefore much interested in 
any technical improvement concerning low-qual- 
ity coal) and (5) scrap, which is now almost en- 
tirely derived from the works themselves. In 
connection with the latter, general industrializa- 
tion, which is making rapid strides in the above- 
mentioned industrial district, gains additional 
importance. 


ADSTRALIA 

Richly endowed with all the necessary raw 
materials and provided with a fast-growing mar- 
ket for steel, Australia possesses all prerequi- 
sites for a large expansion of her iron and steel 
industry. However, hea-\y industry came rela- 
tively late to this continent. A small establish- 
ment in the town of Lithgow, about 80 miles 
inland from Sydney, operated an open-hearth 
steel furnace after 1900, until it was closed down 
in 1929 ; despite the proximity to coal and iron 
ore, the inland location proved to be uneconomi- 
cal. 

All the important raw material deposits as 
well as the major population centers of Australia 
are situated on or near the sea. The optimum 
location for hea^'y industry is thus along the 
tidewater. In 1915 careful investigations led 
BHP (Broken Hfil Proprietary Company, Ltd.), 
the leading Australian concern, to start iron and 
steel production near Newcastle, some eighty 
miles north of Sydney, where large coking coal 
deposits are located in the lower part of the 
Hunter Valley. In the late twenties another 
center was established at Port Kembla in a 
similar location south of Sydney and, like New- 
castle, on the coast. However, this new plant 
entered into fuU swing of production just at the 
time of the world economic depression, subse- 
quently to become a subsidary of BHP in 1935. 

BHP controls not only the iron and steel 
plants at Newcastle and Port Kembla, but also 
the nearby coal mines, the iron ore mines, and 
transportation by land and sea. Some ore is 
found in the hinterland of the steel plants, but 
the most important source is Iron Monarch 
Mountain in South Australia, not far from the 
head of Spencer Gulf. 

In order to disperse heavy industry and out 
of other considerations as well, BHP erected a 
new plant in the mcinity of the iron-ore deposits 
at 'V^yalla, South Australia, just before the 
Second "World War. Situated in an arid climate, 
the "Wliyalla plant presents special problems. 
One is the water supply; it was solved by the 
construction of a water pipe which brings water 
from the Murray River over a distance of 223 
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miles. Another is housing for the thousands of 
■workers ■who had to he brought in from outside. 
Reeentl}’, another iron-ore mine has been opened 
up in Yampi Sound on the north coast of West- 
ern Australia. 

According to reports, the real bottleneck in 
Australian hea\T industry is created by labor 
questions in the eoal mines. Australia is a lo^w- 
cost producer thanks ehiefl}’^ to lo^w assembly 
costs, which are partially oifset bj' high wages. 
It is expected that production wiU triple ■witlun 
the next ten years to reach about 9 million tons 
by 1972 with increasing exports to Asian coun- 
tries. 

REPUBLIC OF SOUTH AFRICA 

Though South Africa is the most important 
producer of steel in the African continent, she 
ranks among such lesser producers as India, 
Hungary, and Spain, ■with only about 2 million 
tons of crude steel production. 

The case of South Africa is unique and of 
special interest to the economic geographer, for 
the beginnings of the industry there were 
marked by the manufacture of steel only, based 
on scrap from the gold mines and railroads 
(period between 1910 and 1925). These steel 
furnaces were located on the Witwatersrand. 
Only in 1926 were sizable blast furnaces for the 
production of pig iron added, one at the coal 
basis in Newcastle (Natal) and the other at 
Vereeniging (Transvaal). In 1928 ISCOR 
(South African Iron and Steel Industrial Corpo- 
ration) was founded as a government enterprise 
for the production of iron and steel. 

The first integrated plant of ISCOR was built 
at Pretoria ; it is strategically located at a rail- 
road center ■with respect to the assembly of raw 
materials, i.e., iron ore from Thabazimbi (157 
miles), coal from Whitbank (70 miles), and 
scrap from industries and railroads, as well as 
with respect to the market. In 1952 ISCOR 
erected another plant in Vanderbijlpark near 
Vereeniging, where the Union Steel Corporation 
already operated the largest steel foimdry in 
South Africa and where other large-scale indus- 
trial establishments were located. While steel 
production has thus been concentrated in the 


Vereeniging-Pretoria area, smaller plants have 
been built in other parts of the republic. In 
near-by Rhodesia, steel is also made in limited 
quantities. 

South Africa today possesses a fully developed 
heaiy industry with a production ratio among 
iron, pig iron, and steel equal to 1 : 1.1 : 1.3. This 
means that all the iron ore is made into pig iron, 
and that aU the pig iron except the amount used 
in the foundries is further processed into steel. 
South Africa, therefore, is a self-contained unit 
which neither exports nor imports essential raw 
materials — or processed goods, for that matter. 
The industry has an extremely fortimate loca- 
tion as regards the assembly of raw materials 
and the distribution of products within the home 
market. On the other hand, transportation to 
coastal cities and overseas markets is long and 
expensive. Existing development plans enidsage 
an output of 6.5 million tons of steel for 1972-75. 
If this is compared with the probable gross con- 
sumption of 5 million tons, or per capita con- 
sumption of more than 300 kg, an exportable 
surplus of 1.5 million tons is to be expected. This 
equals about one-half of the estimated needs for 
the rest of Africa. 

LATIN AMERICA 

For many decades Latin American countries 
have constituted an important market for steel 
exporters, but recent developments have made it 
possible for an increasing percentage of the ap- 
parent consumption to be supplied ■with domestic 
production. The apparent consumption remained 
practically stationary from 1913 until the late 
thirties, averaging 2.5 to 3.0 million tons of steel 
per year for the whole of Latin America. In 1951 
a consumption of 5.2 million tons was attained. 
However, if indhddual coimtries are considered, 
interesting changes are observed. Between 1913 
and 1951, while the share of Argentina dropped 
from 38 to 28 percent, that of Brazil increased 
from 19 to 23 percent and that of Mexico like- 
wise from 8 to 18 percent. These trends per- 
sisted throughout the fifties, but were over- 
shadowed by the rapid development of Vene- 
zuela. In 1957 consumption amounted to 8.0 mil- 
lion tons which was shared among the major 
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markets in the folloTOng percentages: Argen- 
tina 17, Brazil 23, ^Mexico 17, and Venezuela 19 
percent. 

In 1913 no domestic production existed in 
Latin Amei-ica. As late as 1938, onh' 14 percent 
of the total consumption was covered hv do- 
mestic production (Brazil and Mexico). In 1957, 
however, its share increased to 43 percent of the 
total consumption; the major consumers (with 
the exception of Venezuela) show much higher 
figures: Brazil 78, ^Mexico 67, Chile 78, Argen- 
tina 53 percent. It implied that in 1957 a deficit 
of about 5 million tons had to be covered b}' im- 
ports. Estimates for 1972-75 are the following: 
production of crude steel 18.7 million tons, con- 
sumption in crude steel equivalents 22.3 million 
tons, imports to be expected 3.6 million tons. All 
these figures reflect the rapid growth of the 
iron and steel industry in Latin American coun- 
tries. 

The leading producer, past as well as present, 
is Brazil. Her output of steel is well above the 
million-ton mark. Blast furnaces of small size 
have been operating for a long time in the in- 
terior of the state of Jlinas Gerais on the basis 
of local high-grade iron ores and charcoal. The 
most important plant in this area today is Belgo 
Mineiro’s Monlevade with a production capacity 
of half a million tons of steel. It is unique be- 
cause charcoal from planted eueah-ptus forests 
is used for smelting and reducing instead of 
coke. In the forties the nationally o'uned Volta 
Redonda Steel Plant was built also in the State 
of Minas Gerais but nearer to the coast. Tliis 
integrated plant has a much better location than 
Monlevade with re.spect to the markets, being 
situated only ninety miles from Rio de Janeiro 
on the way to Sao Paulo. Raw materials have to 
be hauled to the plant exclusively by rail, iron 
ore from the interior of Itlinas Gerais and coal 
from the coast. Coal is in part supplied from 
domestic sources in Southern Brazil, but high- 
grade coking coal has to be imported and mixed 
with national coal. 

Mexico is another important steel producer of 
relatively long standing. She has a yearly output 
of about a million tons. The main center is lo- 
cated in the north of the country at Monterrey, 
equipped with a fully integrated plant produc- 


ing pig iron and steel. A secondary center is near 
the capital city, specializing in steel. 

Latin American countries currently tuidertak- 
ing the establishment of large-scale steelworks 
with a capacity of over a million tons are Vene- 
zuela, Argentina, and Chile, closely followed by 
Colombia. 

Yet the importance of Latin America for the 
world iron and steel industry is not fully indi- 
cated by these remarks. In 1958 the Latin Ameri- 
can iron mines produced about 18.0 million tons 
of ore (Pe content), most of which was not made 
into pig iron in domestic blast furnaces but ex- 
ported to overseas consumers. Approximately 2 
million tons came from each of Brazil and Chile, 
1.5 million tons from Peru, and 10 million tons 
from Venezuela. North American and to a lesser 
degree European steel firms developed the mines 
and constructed the railroads and port facilities. 
In most cases these companies have since been 
nationalized in accordance with local law, but 
their interests still remain outside Latin Amer- 
ica. In 1955 the United Nations published an 
estimate of world iron-ore resources, including 
only deposits which are “exploitable for usable 
material under existing economic and local condi- 
tions.” According to its estimate, Brazil is 
credited with one-fifth of the world’s total re- 
sources, some of which is of very high grade, 
and Latin America as a whole with about one- 
fourth. This compares with 15 percent in North 
America or Europe. It is to be expected that 
these figures will be revised in the future. Never- 
theless, such enormous deposits will tmdonbtedly 
assume increasing importance in the export trade 
in coming years and bring about a shift toward 
tidewater location in European and possibly also 
in North American heavy industry. 

THE PRODUCTION OF OTHER METALS 

Out of all the mineral deposits other than iron, 
only a few examples of metallic minerals are 
picked out here for discussion. The nonmetallic 
minerals are excluded, though some of them, 
used as building materials, refractorj* materials, 
fertilizers, etc., are of very great economic im- 
portance. The reader is accordingly advised to 
refer to special publications for the nonmetallic 
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minerals. Compared ivitli iron, all the other 
metals are of secondary importance, ilost of 
them depend directly or indirectly upon heavy 
industry in the broadest sense. 

The Ores: Deposits, 

Mining, and Treatment 

The metallic elements generally occur in na- 
ture in the form of chemical compounds, such as 
oxides or sulfides. Usualh’ these compounds form 
crystals, but some were precipitated in an amor- 
phous state. The metal-bearing compounds are 
invariably found in combination with other ma- 
terials which may or may not be of economic 
value. A rock is called an ore if the concentra- 
tion of the desired elements is high enough to 
warrant exploitation. 

Evaluation of an ore deposit follows the same 


general rules that were discussed in the section 
on coal. But a few points need to be made clear, 
and the example of molybdenum will bring them 
to light. Molybdenum is a metal which is used 
primarily in the making of special alloy steels. 
In most cases it occurs as M 0 S 2 , the crystal 
molybdenite. This mineral is often foimd con- 
centrated in quartz veins, in which it maj^ con- 
stitnte in many deposits 3 to 4 percent of the 
total weight of the rock. But the most important 
moh'bdenum deposits in the world (Climax, Colo- 
rado) contain molybdenite in a very different 
state; it is found diffused throughout a granite 
massif into which the vapor containing mo- 
lybdenum had been injected. In such deposits the 
mineral content averages only 0.6 to 0.7 percent. 
"We must therefore clearly distinguish between 
ore, mineral, and the metal : thus a lode ore de- 
posit of, say, 5,000,000 tons containing 2 percent 



profile shows how such deposits may appear in a geological cross section, which is further 
clarified by the geological maps below. (I.l.o) Ores occurring in a magmatic body, or syngenetic 
primary deposits. (I.2.a) Ores occurring in veins, or epigenetic primary deposits. (I.2.b) Replace- 
ment and contact deposits, epigenetic and primary — three subtypes indicated by arrows. Contact 
ores occur in the neighborhood of a magmatic body, while replacement takes place in a limestone 
series or in schist which has been infiltrated by metalliferous magmatic vapors. (1.6) Primary 
deposits of the sedimentary group. (II) Secondary deposits, often found along a stream course as 
placer deposits, as illustrated here. 
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JI 0 S 2 yields 100,000 tons of molybdenite or 60,- 
000 tons of metallie molybdenum. TJnfortunateh' 
it often happens that the data on reserves fail 
to differentiate clearly betvreen these different 
possibilities. The statistics published by United 
Nations specify ■whether the given figures refer 
to the metal content, the mineral, a certain con- 
centrate, or the ore. Attention should al'ways be 
paid to the footnotes in the statistics. 

A genetic classification of the more important 
mineral deposits sho'ws the follo'wing tj-pes : 

TYPES OF MINERAL DEPOSITS 

I. Pbimabt Deposits 

1. SjTigenetic deposits 

a. Magmatic 

b. Sedimentary 

2. Epigenetic deposits 

a. Veins 

b. Replacement and contact 

0 . Weathering 

II. Secondabt Deposits (placers) 


“Syngenetic” means that the metallic miner- 
als originated at the same time as the rock forma- 
tion in ■which they occur. “Epigenetic” deposits 
were formed sometime later. A common case 
of syngenetic deposits is of magmatic origin. 
Alagma which came near to the surface of the 
earth became solidified through the process of 
cooling, and the various components crystallized 
as mineral compounds — quartz, feldspar, etc. 
When some of them have an economic value, 
the rock is classified as an ore. 

In sedimentary syngenetic deposits, the valu- 
able compounds were precipitated in the lake or 
the sea together ■with sand, clay, etc. ; many iron 
and manganese deposits have been formed in this 
way. While such sedimentary deposits are strati- 
fied and interbedded among strata of no eco- 
nomic value, magmatic deposits usually occur as 
massifs. 

Epigenetic deposits are also frequent. Emanat- 
ing from a deep-seated magmatic body the miner- 
alized vapor seeks an exit toward the earth’s 
surface, following every possible line of least 
resistance, such as cleavage and fault planes. 
Continued cooling results in fractional crystal- 



85 • A VEIN ORE DEPOSIT. The diagram illuslrales a pri- 
mary cpigenelic deposit, i.e., a quarli (SiOn) vein contain- 
ing sphalerite (ZnS). The surrounding rocks are shown 
stippled. 

lization of aU the elements, contained usually in 
the form of a quartz vein (lode deposits) . Aliner- 
alogists have established the typical sequences of 
crystallization and association of minerals in the 
succeeding zones of deposition. Veins are par- 
ticularly valuable sources of some rare elements 
which are here concentrated by natural proc- 
esses. There are other eases, like the above-men- 
tioned molybdenum, in which vapors infiltrate 
entire rock bodies that may eventually be altered 
completely. This process is called “replace- 
ment”; the original rock constituents are re- 
placed by new ones, and ores thereby formed are 
replacement ores (disseminated or compact). The 
contact zone of intrusive magmatic bodies ■with 
the neighboring rocks is another example of simi- 
lar deposits. 

Finally, a very important alteration occurs 
through the weathering of rocks. This may give 
rise to such a concentration of certain minerals 
that they can be classified as ores; some iron 
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and manganese deposits are of this type. The 
outstanding example of this group are probably 
the bauxite deposits. Through residual weather- 
ing a complex mixture of hj^drous oxides of 
aluminum becomes concentrated to such a degree 
that commercial extraction of aluminum from 
this residue is made possible. 

In all the cases cited so far it may occur that 
metallic minerals are later removed by gra- 
dational processes from the place of primary 
formation and deposited at a secondary location 
where they accumulate in sufScient quantities to 
constitute ore deposits: hence the term “second- 
ary deposits.” Since the specific gravity of 
practically all the metallic minerals is much 
higher than that of the matrix rock material, 
natural separation takes place along the river 
courses, especially in meandering streams, as well 
as along the seashore. Other types of secondary 
deposits — ^moraines, talus slopes, etc. — are also 
possible. 

Two excellent examples of primary and sec- 
ondary deposits are offered by tin and gold. Pri- 
mary deposits of tin are found as epigenetic 
quartz veins, frequently together with tungsten 
minerals, in the form of SnOz (eassiterite). In 
Bolivia tin comes from underground mines which 
follow the veins. In Southeast Asia eassiterite is 
found primarily in secondary deposits, in river- 
formed alluvial beds. While lode deposits con- 
tain up to 8 percent tin, placer deposits — the 
term for secondary deposits of this type — ^yield 
less than 1 percent. But since in a placer, cas- 
siterite is found mixed with loose sands and 
clays, the separation of tin is easy and low in 
cost. Gold occurs in primary deposits like tin. 
The best-known example is probably the Mother 
Lode district in California ; corresponding placer 
deposits are found in Tertiary, Pleistocene, and 
recent river deposits in the same area. 

The type of deposits determines not only the 
mining methods but also to a very large degree 
the methods by which the ore is further treated. 
With respect to mining methods little can be 
added to what we already know from earlier dis- 
cussions. Underground deposits are mined in 
shafts and slope mines in much the same way as 
coal. Open-pit mining is extensively employed 
for large deposits of types l.a, l.b, 2.h, and 2.c, 


if the overburden ean be stripped off. Modern 
techniques utilizing bulldozers and, for uncon- 
solidated placer deposits, hydraulic methods 
have made many deposits accessible. As is well- 
known, hydraulic mining methods played an im- 
portant role in California’s gold production in 
early days. The gold-bearing sand and gravels 
were loosened by powerful jets of water and 
swept to the treating plants by the resulting 
flow; at the same time the water earned the 
waste material downstream. Consequently, reser- 
voirs were gradually filled with the greatly in- 
creased load, canals for irrigation choked and 
overflowed, and a general deterioration of the 
hydrological situation ensued. As soon as the 
necessary laws were enacted, laws which made 
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86 • SECONDARY ORE DEPOSITS: gold in Californio- 
Legend: (1) Tertiory river courses/ indicated by gravel 
deposits; (2) plocer mines; (3) areas where dredges have 
been used; (4) Mother Lode which consists of vein deposits 
of gold quartz ore. If played a prominent role as primary 
deposits In the later development of gold mining in 
California. 
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the mining companies liable to pay for the 
damage eaeised, the hydraulie system, was aban- 
doned and the Californian gold mining industry 
concentrated on primary deposits that were 
worked by shaft mines. 

The tjTpe of ore not only determines the tech- 
nicalities of treatment, but frequentlj' the loca- 
tion of the metallurgical operations as well. The 
most common forms of ore treatment are the fol- 
lowing : 

(a) Separation of the desired from the rm- 
desired minerals by hand, a practice fol- 
lowed only in countries where labor is 
very cheap and mostly with lode ores. 

(&) Separation by different specific weights, 
e.g., gold and tin, by magnetic properties, 
or by affinities to certain substances. The 
last method is known as dotation. The 
finely crushed ore passes through a bub- 
ble bath in which ore minerals swim with 
the bubbles, coated with oil, up to the 
surface while other minerals collect at 
the bottom. 

^lethods a and h serve simplj’ to obtain the 
concentrates of desired ore minerals. They are 
followed up by other steps to produce metals, 
namely : 

(c) According to the chemical composition 
of the ore minerals, concentrates or 
crude ore are deoxidized (reduction proc- 
ess), roasted (sulfuric compounds), and 
smelted to separate metal from slag in 
much the same way as for iron. 

(d) More and more ores are treated by electro- 
metallurgical or electrochemical methods 
which make possible the production of 
virtually pure metals. These methods also 
have the advantage of being easily adapta- 
ble to automation and cheap bulk han- 
dling, since the material is treated in 
liquid solution. 

A comparison between tin and copper will re- 
veal the importance of the ore tj^pe upon the eco- 
nomic geography of mines, metallurgical plants, 
and consumption. Tin ore from placer deposits 
is proccs-sed to tin concentrates on the same 
dredge that is mining the alluvial deposits; sand 


is thrown out as tailings, filling in the cavities 
excavated by the dredge. In. underground lode 
deposits, e.g., in Bolivia, the mined products are 
usually separated by hand first and later crushed 
and processed to a concentrate containing 60 to 
70 percent tin. These operations also take place 
in the immediate vicinity of the mines. Tin is 
obtained in the form of oxides (SnOj) ; the ores 
are reduced and smelted much like iron with 
charcoal, coke, etc. Smelters may be established 
either near the mines or near the market, the 
major determinants being the availability of fuel 
and the economic policy of the country. The 
quantity of ores obtained from one underground 
mine is frequently too small for economic oper- 
ation of a smelter. In such a case the products 
of the various mines are exported as concen- 
trates which are already sufficiently high in 
value to make long-distance shipping profitable. 

Copper ores are for the most part sulfides, 
though oxidized ores occur near the surface. If 
the copper content is very low — about 1 to 3 
percent — copper ores have to undergo flotation 
first; otherwise they may be sent to the smelter 
directly. In the United States, where large-scale 
operations permit the use of lower-grade ores, 
the average copper content of ores to be concen- 
trated is as low as 0.9 percent, and of ores which 
are directly smelted, about 3.5 percent. As much 
as nine-tenths of the copper ores mined in the 
United States are first concentrated. Smelting 
produces a copper which somewhat corresponds 
to pig iron and likewise has to be refined in a 
converter. The product of the smelter is called 
copper matte, and that of the converter blister 
copper. The latter will be electrolyticaUy refined 
for uses in electrical engineering. Oxidized cop- 
per ores can also be treated by leaching and 
electrochemical precipitation of the copper, the 
method practiced in some districts of northern 
Chile. The low metallic content of the copper 
ores makes it necessary for the copper smelters 
to be located close to the mines. If fuel for smelt- 
ing is not available there, it must be brought in 
to the mining area. In the form of matte or 
blister copper the metal can be profitably trans- 
ported over long distances. Electrolytical copper 
is produced near the electric power plant, close 
to the source of water power or of other cheap 



THE MAJOR INDUSTRIES 


191 


primary energj’ such as natural gas or oil. While 
for copper the ratio of ore and smelter produc- 
tion (in relation to world totals) is practically 
identical in the different countries, it varies 
significantly for tin, where ore and smelter pro- 
duetion are often areally separated. 


The Occurrence of Ores 
and the Production Structure 

Ores do not occur haphazard. On the contrary, 
the conditions under which ore deposits were 
formed determine their distribution with respect 
to time as well as to space. It is possible to 
identify well-defined metallogenetic provinces 
and distinguish characteristic combinations of 
valuable mineral compounds. We will limit our- 
selves here to a few examples, to demonstrate 
the principles. 

Deposits of the type I.2.c (i.e., primary-epi- 
genetic, resulting from weathering) are neces- 
sarily formed only within certain climatic zones ; 
hence they occur within certain latitudinal belts. 
Bauxite, for example, which is nothing but a 
climatically controlled soil formation, is foimd 
in tropical and subtropical latitudes in eit er 
hemisphere. Older bauxite deposits follow a 
zonal arrangement which reflects an earlier c n 
matic control, but these deposits are few and 
can be clearly separated from younger ones. 
Important deposits of bauxite in the Old World 
extend from southern France through many 
Mediterranean countries into equatorial Atrica, 
mainly West Africa. In the New World the most 
important deposits are in the equatorial par o 
South America and the Caribbean as well as in 
southern United States. The major pro ucing 
countries in Asia are India, IMalaya, Indonesia, 
and tropical Australia. The structure of the 
production of aluminum from bauxite consists 
of three steps: (a) mining, mostly Iv I e open 
pit method, screening, crushing, and drying ot 
the ore, which is made up of a colloidal mixture 
of hydrous oxides of aluminum and other aa- 
mixtures, (6) transformation of the hydrous 
oxides into AI2O3 (alumina) by a process which 
requires a large amount of ener^ in e orm 
heat, and (c) reduction of alumina to aluminum 
by an electrometallurgical process. On an aver- 


age 4 tons of dry bauxite will give 2 tons of 
alumina, or 1 ton of aluminum. AU the processes 
mentioned under a generally take place at or 
near the bauxite mines. The location of h and c 
is governed primarily by the availability of low- 
cost energy in the required form. Were there two 
equal possibilities, the plant would move as close 
to the preceding step as possible in order to re- 
duce unnecessary transport of waste material. 
Eecent ehanges in the cost of energy (discussed 
in Chapter 8), are altering the traditional struc- 
ture of the aluminum industry. In the United 
States large deposits of steam coal in the Interior 
Plains were used for the production of alumina 
from bauxite. This part of the industry was 
centered at St. Louis, and ores were brought in 
via New Orleans and the Mississippi ; from there 
alumina was shipped to places of hydroelectric 
power production, such as Niagara Palls and 
vicinity, for the final transformation into alumi- 
num. In Europe a similar south-to-north struc- 
ture was observed — mines in the Mediterranean 
and Balkan countries, and aluminum refineries 
in the Alps and in Scandinavia. 

Competition between coal and oil and between 
hydroelectricity and thermal electricity (es- 
pecially based on oil and natural gas) has af- 
fected and changed this simple structure. Alu- 
minum plants were erected on the Gidf Coast in 
the United States or in the Southwest of Prance 
near natural gas production, and alumina plants 
in Jamaica based on Caribbean sources of oil. 
Likewise the harnessing of West African rivers 
wiU eventually lead to the shift of plants toward 
the source of the ore in the Afro-European sec- 
tor. Similar plans have been discussed for Latin 
American deposits, already with a view to possi- 
ble utilization of nuclear energy. 

Deposits of the types I.l.a, I.2.a, and I.2.b are 
characterized by their mineral associations as 
well as by their regional distribution. A few of 
the more common associations — some of which 
have been mentioned earlier — are Ag -1- An, 
Ag -h Pb, Pb -I- Zn, Pb -h Zn -h Cu, Cu -h An, 
Ni -f- Cu -f Au, Pe -1- Mn, Sn -f- Wo. Each combi- 
nation necessitates a special teclmique and instal- 
lation for the separation of the various com- 
ponents. Each also gives rise to some economic 
problems, since the production of one metal en- 




87 • ALUMINUM AND AAAGNESIUM. Logondi <1) bauxite production, 1 percent of world totolj 
(2) bauxite, 10 percent; (3) aluminum production, 1 percent of world total; (4) aluminum, 10 per- 
cent; (5) magnesite production, 1 percent of world total; (6) magnesite, 10 percent; (7) magnesium 
production, 1 percent of world total; (8) magnesium, 10 percent. 
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tails that of another metal. A typical example is 
the nickel-copper deposit of Sudbury, Ontario, 
■which dominates "world nickel production. We 
are not concerned ■with the geology of the de- 
posits here; it -will sufSee to point out that the 
nickel-copper ratio varies from 1 : 0.6 to 1 : > 1, 
and that consequently increased demand for 
nickel ine^^utably brings about a considerable in- 
crease in copper production, gold being an addi- 
tional by-product. In such instances it becomes 
very difficult to exercise control on the produc- 
tion of any one metal. 

A special ease is presented in many mining 
areas by so-called stockivorks, each of which is 
impregnated "with one or more ore minerals. 
Stockworks occur especially in lode deposits 
where a drop in temperature of a magma pro- 
duced differential crystallization of minerals to- 
ward the earth’s surface. Certain sequences of 
mineral compounds are found along a vein so 
regularly that some of the associations can be 
used, so to speak, as fossil thermometers. Hypo- 
thermal, mesothermal, and epithermal deposits 
are thereby distinguished. The extent of a given 
ore deposit is usually limited to one stoekwork 
and as mining proceeds, the properties of the 
mine alter. An example may be given from the 
Butte district in ilontana, one of the most 
famous copper mining areas in the world. There 
veins of different periods and different mineral 
composition traverse the rocks, producing a very 
eompUeated system of deposits ; three major sys- 
tems are recognized by the mining engineers. 
^Mineralization changes from the central through 
the intermediate to the peripheral zone of each 
vein; the copper content decreases outward, 
wlihe (for instance) that of silver increases. 
Furthermore, oxidation and subsequent weather- 
ing have removed copper and silver in places. 

Some well-defined metallogenetic provinces in 
the North American continent are the copper 
province of the Rocky Mountains, the silver-gold 
deposits of the Basin and Range area, the quartz 
vein deposits of gold extending from California 
northward to British Columbia, yoimg vein de- 
posits of rare metals throughout the Rocky 
Mountains, especiaUy in Colorado, and the large 
pre-Cambrian gold belt in the Canadian shield. 


Similar metaUogenetie provinces can be identi- 
fied in the other continents. 

The Availability of Ores 

Ores are distributed unevenly over the earth, 
and many important raw materials are kno"wn to 
exist in only a few localities, often far removed 
from the places of consumption. In a number of 
eases — a few are mentioned below — ^this creates 
serious difficulties and bottlenecks in satisfying 
the demands of the market. 

The first group of such highly important 
metals comprises those which are used to make 
aUoy steel (ferroalloys). Molybdenum has al- 
ready been mentioned; most of the world pro- 
duction comes from one mine in the United 
States (Climax, Colorado), and European con- 
sumers are largely dependent upon American ex- 
ports. Vanadi^um shows a similar statistical situ- 
ation. For tungsten, however, approximately half 
of world production comes from the Far East 
(mostly mainland China) and Southeast Asia. 
Almost half of the total cobalt production 
comes from the Congo, and Canada dominates 
the world production of nickel. AU these metals 
are indispensable for any highly developed in- 
dustrial country, for they are used to impart 
to steel certain desired properties — hardness, re- 
sistance to extremely high temperatures, etc. 

A special case is presented by manganese. It 
is used in steel making to remove oxygen and 
sulfur; about 12 pounds of manganese are re- 
quired for each ton of steel produced, ilanga- 
nese is also used to give steel a certain hardness. 
This metal is almost completely absent from the 
main industrial centers of the Old and the New 
World. The United States produces only about 
2 to 3 percent of the world total and is compelled 
to import practically aU the manganese it re- 
quires. The USSR, on the other hand, can count 
on about half of world production, coming from 
large deposits in the Ukraine and the Caucasus. 
India is the major producer outside of Russia. 
Recently large mines have been developed by 
American concerns in the north of Brazil, and 
from there manganese is imported into the 
United States in increasing quantities. !Manga- 
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nese is to be considered an indispensable in- 
gredient in steel making. The dependence of the 
United States oh overseas supplies is a major 
bottleneck that can only be counteracted by the 
accumulation of large emergency reserves. Conse- 
quently, imports of manganese ores have been, 
in recent years, much larger than current con- 
sumption. 

Another unique ease is that of gold, which has 
been a major stabilizing factor in international 
monetary relations. Production is concentrated 
in a few countries. Most gold is produced in 
mines that were from the beginning specialized 
and destined for the production of gold, though 
quite a large percentage is obtained as a by- 
product in other mining operations. Nearly half 
of world production comes from the famous 
Eand district and others in the EepuhUc of 
South Africa. About a fourth — the exact amount 
is not disclosed — ^may be produeed in the USSR, 
and some of this is used to maintain the balance 
of payments with countries outside the Soviet 
economic sphere. The existence of a sizable por- 
tion of the world gold reserves and of gold pro- 
duction under the control of the USSR must be 
considered a potential source of economic dis- 
turbances on a world-wide scale. Canada holds 
third place in the group of major gold producers 
with a share of 11 percent. 

To assess the importance of each mining dis- 
trict is an interesting problem in economic ge- 
ography. Two points should he observed. First, 
the absolute importance of the ores produeed 
cannot be measured in units of weight for obvi- 
ous reasons, even though the production figures 
are generally given in tons and pounds. In order 
to reach comparable figures, we must use their 
money value as a common denominator. The 
second point is the relative importance of the 
production, in other words the question of 
whether the mining district under consideration 
holds a dominant position in relation to world 
production or not. 

Outside of the central industrial areas, char- 
acterized by their hea^^- industry, we find the 
following major regions of secondary mining 
resources and associated industries: the cordU- 
lera systems, the continental shields in Canada 
and Brazil, and the bauxite areas in the Guianas, 


aU in the "Western Hemisphere; the "West Afri- 
can coastal zone and the big mining belt ex- 
tending from Congo and Katanga through Rho- 
desia into the Republic of South Africa; the 
Indian subcontinent ; Southeast Asia and China, 
through the combination tin -j- tungsten. Some 
areas, like the bauxite areas, are mainly mining 
districts; others have developed considerable in- 
dustrial annexes with concentrating plants, 
smelters, etc. These industrial zones are not basic 
like the heavy industrial centers, but are tribu- 
tary to the latter. Their riches will undoubtedly 
play an important role in the development of 
the countries concerned, but win not help them 
to become economically independent, at least not 
more than they were before; the effect would 
rather be the contrary. They may, therefore, he 
caEed secondary industrial regions. 

THE METALWORKING INDUSTRIES 

A Few Basic Facts alout This Group 

A wide array of raw materials are used in the 
metalworking industries, and respective require- 
ments differ from one sector to another — ^for 
example, the Eght metals in the aircraft in- 
dustry, copper in electrical equipment, various 
steels in machinery in general. Yet if the in- 
dustries of this group are taken together, a 
simple quantitative comparison confirms that 
iron and steel lead aU the other metals by a wide 
margin. In addition to approximately 300 mil- 
lion tons of crude steel, more than 10 million 
tons of pig iron, used in iron foundries, is con- 
sumed by the metalworking industries each year. 
Iron and steel are followed by aluminum, cop- 
per, zinc, and lead, each with a total of between 
2 and 3 milhon tons; other metals appear with 
even smaEer quantities. Thus steel can truly be 
called the basic raw material of present-dav 
metalworking industries. 

In our earlier description of the production of 
steel and its role in world trade we did not 
touch upon the proportions consumed by con- 
sumer groups. These groups in their totality 
constitute the steel market. The pattern of steel 
consumption characterizes the technical as well 
as the general development of a country. The 
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shares of the various consumer groups undergo 
continuous change as the economy of a country 
changes, and steel production must therefore 
quickly respond to the changing pattern of de- 
mand. 

In the United States the steel market is highly 
diversified today ; eonsequently, steel produc- 
tion has become highly specialized. i\Iining and 
permanent construction account for 28 percent 
of total steel consumption, metal products for 30 
percent, and transport equipment for 26 percent. 
The single most important sector is the auto- 
mobile industry, which absorbs 20 to 25 percent 
or more of the total, depending upon business 
conditions. This is about half of sheet steel pro- 
duction, and one-fourth of light sections. These 
figures underline the key position of the auto- 
mobile industry in the United States. 

In Europe machinerj' has a much larger share, 
while permanent construction, owing to the al- 
. most complete lack of oil wells and pipelines, is 
smaller ; such products as tubes, which are promi- 
nent in the United States, are becoming unim- 
portant. On the other hand, shipbuilding is more 
important in Europe. 

The metal-working industry assumes great im- 
portance as a location factor of the steel industry 
as a producer of steel scrap (so-called process 
scrap). The amount of process scrap, how- 
ever, is small in comparison with circulation or 
capital scrap. In 1955 the figures in the United 
States were 19 percent for process scrap and 35 
for circulation scrap; in Europe 14 against 37. 
However, the 19 percent of the United States 
constitutes in absolute figures 14 million tons ! 

A large part of the capital goods will ulti- 
mately become obsolete. Installations will be dis- 
mantled, and ships will be wrecked. While the 
availability of circulation and process scrap can 
be fairly accurately estimated, since they are 
derived directly from manufacturing, the avail- 
able amount of capital scrap is much more dif- 
ficult to assess. The average lifetime of capital 
goods has been calculated to be on the order 
of 17 to 20 years in the United States and West- 
ern Europe, and somewhat higher (25 to 28 
years) in the imderdeveloped countries. Because 
capital scrap is the most important source of the 
scrap needed in the steelworks (53 percent in 


North America, 42 percent in Western Europe), 
it is extremely important to know how much of 
the finished capital goods is absorbed by the home 
market and how much is exported. In the United 
States the metal-working industries that are the 
steel consumers produce mainly for the home 
market ; only 10 percent of the steel availabilities 
is exported. In the United Kingdom, 34 percent 
is exported; in Western Germany the share is 
even 40 percent. These figures include exports 
of semifinished and finished steel as well as proc- 
e.sscd .steel, the latter accounting for more than 
half of the total steel exports in volume. Japan 
exports 20 percent of her steel, of which two- 
thirds is so-called “indirect export” in the form 
of ships, capital, and consumer goods. 

The foregoing discussion may bring to light 
the complex situation which confronts a student 
of this group of industries. Their main function 
is to provide capital goods for manufacturing 
and the transportation equipment necessary for 
shipping raw materials, products,, and people. 
In the United States, production of machinery 
(including electrical machinerj*) and transpor- 
tation equipment together accounts for more 
than one-fourth of the number of emploj’ees, pro- 
duction workers, and value added in all sectors 
of manufacturing. These figures are fairlj* repre- 
sentative of aU the highlj* industrialized coun- 
tries of the world. 

Machinery 

Only a few selected examples will be disenssed 
here, either because they are of outstanding im- 
portance or because they serve to illustrate cer- 
tain principles. 

An important sector of manufacturing which 
requires a constant, large-scale replenishment of 
machinery is the textile industry. As is well 
known, in the early daj's of industrialization the 
British government prohibited the exportation 
of machinery or plans of machines. The question 
is still frequently debated whether it is advan- 
tageous or detrimental to export capital goods 
into countries which have been important export 
markets for consumer goods. While there is no 
doubt but that such exports curtail the export of 
textiles, for example, to underdeveloped coun- 
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tries, there are other seetors of the national 
eeonomj^ -which profit. The older industrialized 
countries are usually so far ahead in technical 
progress that they can s-witch their exports from 
consumer to capital goods and generally profit 
by the industrialization of the still underde- 
veloped countries. 

The restrictive British policy -with regard to 
the exportation of textile machinery has fostered 
the development of a textile-machine industry 
in the United States and Europe. Americans re- 
call the story of Samuel Slater, -who got the New 
England textile industry off to a start by repro- 
ducing from memory the designs of Arkwright’s 
cotton machinery. Less well-knoivn is the fact 
that the beginnings of many machine plants in 
Europe -which became famous later were closely 
associated with the textile industry. Such a plant 
usually started as a small workshop for repair- 
ing the imported textile machines and went on 
to develop into a complete manufacturing estab- 
lishment wherever inventiveness and enterpris- 
ing capital were available. In this way the textile- 
machine industry is generally found near the 
market for textile products. 

The textile industry also teaches the lesson 
that outmoded machinery should be replaced 
regularly. Wages make up a large portion of the 
production costs for textiles. Consequently, there 
is a constant challenge to manufacturers and 
their research departments to invent new ma- 
chinery which is as nearly automatic as possible. 
This tendency is the basis for guaranteeing a 
continuing market for their products. Tlie highly 
industrialized countries in Europe — the United 
Kingdom, France, Belgium, Germany, Switzer- 
land, Italy — are very much* advanced and spe- 
cialized in the production of textile machinery, 
and so is the United States, especially New Eng- 
land and the Middle Atlantic States, where this 
sector of industry is concentrated. More recently 
Japan has become an important producer as well 
as an exporter of textile machinery. 

Another important outlet for the machine in- 
dustry is agriculture. Agriculture draws more 
heavily upon manual labor than the textile in- 
dustry and has a high input of man-hours. Its 
mechanization has therefore been looked upon 
everywhere as a means for bringing agricultural 


production closer to the level of industrial pro- 
duction. Until the end of the First World War, 
meehanization of agriculture was under way 
mainly in the United States. The first tractors 
appeared in the early twenties in Europe and 
somewhat later in the USSR. It is not always to 
be attributed to backwardness or stubborn tra- 
ditionalism that farmers do not take imme- 
diately to new produetion techniques. A number 
of conditions (see p. 57) had to change before 
European farmers began to employ tractors and 
other mechanical devices on a large seale. In 
Soviet Russia the technical and social conditions 
were more favorable for mechanization. It is 
therefore not surprising that as late as 1937 the 
United States and the USSR were by far the 
leading producers of tractors, -with 75 percent 
and 14 percent of the total output, respectively. 
Since the end of the Second World War, mecha- 
nization has made rapid strides everjTvhere. The 
FAO publishes full statistics on the number of 
tractors used, because of their importance as an 
indicator of mechanization. In the decade from 
1949 to 1959 the number of tractors used in 
agriculture doubled throughout the world, reach- 
ing a total of more than 10 million. About half 
of them are found in North America, mainly in 
the United States, but there the relative as well 
as the absolute increase was small. In the USSR 
the absolute increase in the number of tractors 
was even less, about 1 million. On the other hand 
the number tripled in Europe, to reach 3 million. 
Relative increases in other continents which have 
much smaller absolute numbers of tractors were 
as follow: South America, 250 percent; Asia, 
330 percent; Africa, 200 percent; Oceania, 177 
percent. Regional totals were 220 percent for 
the Near Bast and 450 percent for the Far East. 

Again, the older industrial countries (the 
United Kingdom and continental Europe) to- 
gether with the USSR and more recently Japan, 
increased their share of the production, stimu- 
lated by the gro-wing demand in the domestic 
market as well as in the export market. The 
relative importance of the United States, on the 
other hand, was appreciably reduced. In con- 
trast to the textile industry, the market for agri- 
cultural machinery is rapidly expanding. 

In the old days of traditional craftsmanship. 
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there was a common saying that one has to have 
good tools in order to do a good job. The same 
still holds trne; only, modern machine tools are 
highlj^ complicated and often precision instru- 
ments of the first order. They are fully auto- 
matic and capable of producing parts accurate 
to a microscopic degree. The machine-tool in- 
dustry is probably more dependent than the 
textile and agricultural machine industries upon 
highly developed engineering skills and experi- 
ence. This is also a type of machine making in 
which smaller producers are in a more advan- 
tageous position than mammoth establishments, 
because standardized mass production is rela- 
tivelj’ less important. Thus countries like Sweden 
and Switzerland play a more important role in 
this sector of machine making than in others. 
Finally, the machine-tool industrj' exemplifies 
the precept that the manufacturing industry 
should always be in close connection with the 
market to be able to deliver exactly the type of 
machine required for a specific purpose. This in- 
dustry is generally found within the area of high 
industrialization. 

Transportation Equipment : Antomoiiles 

The automobile industry well exemplifies cer- 
tain principles of economic geography of mod- 
em manufacturing. First come the basic inven- 
tions, the fruit of long, costly, and frequently 
unsuccessful efforts, leading to the construction 
of early prototypes of the vehicle. In these infant 
stages, which fall at about the turn of the cen- 
tury for the automobile industry, Europe played 
an important role. This first stage is followed by 
production for the market. Here a correct analy- 
sis of the market, current as well as future, be- 
comes essential for the successful planning of 
the industry. Until recently an automobile was 
not considered a necessity in Europe for the 
population at large ; it was either a luxurj' item 
or a necessity to sem’e a specific purpose. In the 
United States the situation was entirely differ- 
ent, and the automobile soon became the gen- 
erally accepted vehicle for individual transpor- 
tation. It is a question whether this was due to 
the absence of adequate public transportation, 
the need to cover long distances, the lower prices 


of motor fuels, clever advertising of cheap cars, 
or social characteristics. The fact remains that 
the American automobile industry was produc- 
ing for an entirely different market than its 
European counterpart, a market which was much 
larger, was less differentiated and exacting in the 
details of demand, and had a much more rapid 
turnover. 

An automobile is a highly complicated piece of 
construction. Approximately ten thousand pieces 
are put together into the parts, and these in turn 
are assembled into the finished vehicle. Large- 
scale mass production cuts down the costs of 
manufacturing, but any change in a model pro- 
duces a chain-reaction of other changes and in- 
creased expense. Standardized production also 
facilitates maintenance and repair of the prod- 
ucts through the principle of interchangeability 
of parts. In the United States agreements on 
standardization were made among automobile 
manufacturers as early as 1912. This must be 
regarded as an essential factor in creating such 
a quick-growing market for automobiles. 

The interwar years were marked by an enor- 
mous expansion of the United States’ market 
and production. However we measure “motoriza- 
tion,” there is no doubt that the United States 
was leading the rest of the' world in every sector 
by a wide margin. What struck a European 
visiting the United States in those days was the 
symbiosis of man and automobile, the latter be- 
ing practically a member of each family, and the 
far-reaching sj’stem of excellent highways that 
were built solely for automobiles. In Germany 
such highways were built in the 1930 ’s, but 
their purpose was primarily military. Italy con- 
structed a few autostrade in the North wliich 
people from other European countries visited 
and traveled on as a curiosity. France had her 
straight, poplar-lined routes nationales, which 
formed an excellent road network but were much 
too narrow for modem trafSc, since they dated 
back to the last century. Britain’s highwaj’s were 
inmting for leisurely drives around sharp curves 
in the country and through narrow medieval 
streets in the towns, but one always had the 
feeling that it would be much more pleasant to 
hike through the lovely countryside of Britain 
than to go by car. Such a description may seem 
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exaggerated or unscientific, but it serves to 
emphasize the contrast between the prewar and 
postwar period on both sides of the Atlantic. 

Following the Second World War, profound 
changes occurred in the automobile industr 3 % 
which are dulj' reflected in the statistics. Such 
statistics are nearly complete and reliable since 
automobiles are required to have license plates 
in every country. During the ten-year period 
from 1948 to 1958, which may be considered as 
the first postwar decade, the number of auto- 
mobiles in use doubled, reaching in the whole 
world a total of 86 million passenger cars and 22 
million commercial vehicles. The United States 
remained the most motorized country', owning 
about 65 percent of the passenger cars and 51 
percent of the commercial vehicles. However, the 
relative increase had been less than in the rest of 
the world, namely 170 and 145 percent re- 
spectively; Europe on the other hand experi- 
enced an increase of 350 and 190 percent, lead- 
ing in the expanding world market for passenger 
cars. An increase in commercial vehicles was 
relatively more significant in Asia and Africa 
than in Europe. Corresponding figures for the 
Soviet bloc are not available, but it is well-known 
that commercial vehicles are much more im- 
portant there than passenger cars. The United 
Kingdom, Prance, and West German}'' are the 
European countries with the highest number of 
motor vehicles, but relative increases were much 
higher in some of the smaller countries where 
the number of cars increased four to five fold 
in those ten years. 

The market situation for automobiles has 
therefore changed considerably since the Second 
World War. In addition to the more or less 
stable demand based on the replacement of old 
cars, in Europe and to a lesser degree in other 
continents there appeared a new, rapidly ex- 
panding market for passenger cars; the market 
for commercial vehicles grew everywhere in the 
world, but more in overseas countries than in 
the United States or in Europe. 

Automobile production in the United States 
had developed in a direction which was not 
suited to demands of the European market. 
American passenger cars gradually became so 
big that they were hard to maneuver in the nar- 


row streets that are still very common in Europe ; 
they were not eeonomieal, and their fuel con- 
sumption was too high. What the European 
market wanted, above aU, was a small, sturdy, 
economical car, with less emphasis upon external 
looks. The European automobile industry made 
a come-back by suppl}dng exactly the t}i)e of ear 
in demand. British manufacturers were perhaps 
the most conservative with respect to outside ap- 
pearance, and the French the most revolutionary. 
German manufacturers specialized in sturdi- 
ness, and with the Volkswagen came a t}T)e that 
could be sold without essential changes during 
the whole period under review. Italians made 
speedy and elegant small and medium-size ears. 

During the decade 1948 to 1958 world produc- 
tion of passenger cars increased from 4.6 to 8.6 
million units, but that of commercial vehicles 
remained fairly stationary. In the United States, 
despite rapid fluctuations in productions, the 
average did not change very much; the Ameri- 
can share of world production was about 50 per- 
cent in 1958 against 87 in 1948. On the other 
hand, European producers achieved a steady and 
sharp increase of their output without exception. 
Germany and the United Kingdom (each with 
more than a million units) were leading, and 
France was close third, followed by Italy with 
370,000 units. At present the whole of Western 
Europe accounts for about two-fifths of the world 
output of passenger cars and shares the world 
market with American producers. 

AU these changes took place within a few 
years’ time following the Second World War. 
European cars are sold primarily in the home 
market, but exports to all the continents are 
increasing, including the United States, where 
in fact small European cars found a good market. 
Such an expansion of the European automobile 
industry could only be achieved by appUdng to 
the manufacturing process the same principles 
that had proved so advantageous for the Ameri- 
can producers. A European automobile factory 
is a replica of the most modern American fac- 
tory, characterized by long assembly lines and 
other features of complex mass production. The 
attitude of Europeans toward automobiles has 
also changed. Like Americans, they have come to 
regard the car as a convenience for daily life 
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that should be within the means of the majoritj' 
of the public. The visible landscape also began 
to change slowly under the impact of auto- 
mobiles; modem highways, garages, and super 
gasoline stations, motels, and drive-in offices 
(only drive-in movies are rare, because of the 
rainj’ and cool European climate) sprang up 
everywhere. 

As for location, the principle discussed above 
applies. The automobile industry tends to con- 
centrate within major industrial areas. This is 
the case in the United States, the United King- 
dom, Prance, and Italy. In German}’ it applies 
to all plants except the big Volkswagen plant at 
"Wolfsburg. This plant is now close to the East- 
west boundary, but it was originally planned to 
be within the central industrial area of an un- 
divided Germany, the nucleus of which would 
have been Salzgitter. It may be said that the 
automobile industry shows a higher degree of 
spatial as well as structural concentration than 
the machine industr}’. On the other hand, the 
manufacturing of different parts is usually dis- 
persed; they must be assembled at the central 
plant, where only the heavier parts, such as the 
motor and body are manufactured as well as 
assembled. 

Transportation Equipment : Shipbuilding 

The shipbuilding industry not only makes a 
major contribution to world transportation but 
is also an important consumer of steel. In the 
United States only about 1 percent of the total 
amount of steel available has gone into ship- 
building in recent years; this contrasts with 6 
percent in the United Kingdom, 5 in "West Ger- 
many and in the USSR, and 13 in Japan. For 
West Germany and Japan, sales in international 
markets were more important than those in the 
domestic markets. The statistics above indicate 
the most important shipbuilding nations and 
their relative positions in the world trade of 
ships. 

The postwar market for ships witnessed a 
moderate increase of total tonnage from 80 to 
120 million gross registered tons (1948-1958). 
The most conspicuous increase occurred in the 
tonnage of tankers from 15 to 34 million gross 


registered tons. These figures, however, conceal 
the realities of postwar shipbuilding activities, 
which were largely directed toward replacing 
obsolete and uneconomical miits. 

The greater part of world shipbuilding indus- 
try is located in Western Europe. In 1958 four- 
fifths of the total tonnage launched (9.3 million 
gross registered tons) came from Western Euro- 
pean shipyards. The United Kingdom led during 
the period 1948-1958 with an annual average out- 
put of about 1.3 million tons, but West Germany 
took a long stride forward after 1950, even 
slightly surpassing the United Kingdom in 1958. 
An outstanding development was the swift rise 
of Japan as a shipbuilding nation. By the end of 
the fifties, Japan had become by far the most 
important producer, with more than 2 million 
gross registered tons. The role of the United 
States, the USSR, and the Eastern European 
countries is in comparison negligible. 

CHEMICALS AND 
PETROCHEMICALS 

The Chemical Industry in General 

The development of chemical industry is an 
excellent indicator of the inventiveness and de- 
velopment of an industrial country. Probably 
no other industry matches chemical industry in 
its heavy dependence upon research laboratories. 
A stream of inventions pours forth new proc- 
esses and new products to meet particular needs 
and specifications. Perhaps the most amazing 
thing about this industry is that the basic raw 
materials are usually such common substances 
as water, air, coal, limestone, petroleum, natural 
gas, sulfur, salt, and wood. These are trans- 
formed by intricate processing into exceedingly 
complex compounds with long chemical formulas 
that can be sold in minute quantities at very 
high prices. Thus, the chemical industry should 
by no means be regarded as a compact and uni- 
fied industrial sector; on the contrary, it is so 
highly diversified that any generalization seems 
almost impossible. 

The iron and steel industry was an example 
of a straight production line with several check 
points on the way (pig iron, ingots, etc.) where 
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capacity and production could be accurately is charaeterized by an almost complete lacuna of 
measured. The whole structure of the chemical statistical data, with respect to both quantity and 
industry defies such straightforwardness. Numer- value. 

ous roots extend from the main trunk, and the The two groups also differ in locational char- 
most complicated and interwoven relationships eeteristics. Industrial chemicals are usuallj’ pro- 
hold between different production lines. Sum- duced near raw-material sources, along inland 
marizing statistics are all but lacking ; only the waterways, or along the seacoast, for transporta- 
statistics for indmdual products, such as sul- tion costs are paramount in importance. Special- 
furic acid, are available. But compounds like ized chemicals are most commonly found at or 

sulfuric acid, hydrochloric acid, and nitric acid in the vicinity of large population centers which 

for which production data are easil}’ obtainable serve as commercial centers and at the same time 

belong to a first group of chemicals which are attract high-quality research workers, 

produced in bulk and further processed. "We will The distribution of chemical industrj- in the 
call this group the industrial or liea^y ejiemieals. United States shows these characteristics very 
The other group, called special or light chemicals, clearly. Leading port cities like New York, Phila- 



VT, Isard and E. . Schooler, TJ.S. Department of Commerce, 1955 


89 • PETROCHEMICAL INDUSTRY: the youngest and the fastest growing of all the industries. 
Legend: (1) location of petrochemical plants that existed in 1930; (2) location in 1940; (3) 
location in 1951; (4) plants proposed in 1951. 
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delpliia, and Baltimore Tvith their satellite cities 
represent major centers of the industrj' of 
both groups. The Appalachian Plateau is more 
of a raw-material-oriented section; here hydro- 
poiver forms another inducement. The industiy 
is widespread, but nodes occur here and there as 
in the Great Kanawha Valley. In the Northeast 
along the Great Lakes from Buffalo and Niagara 
Falls to Chicago, a very high concentration of 
chemical industiy is found again. Other centers 
are large agglomerations such as St. Louis, 
Kansas City, San Francisco, Los Angeles. More 
recently rapid development of chemical indus- 
tries has been observed along the Gulf Coast of 
Texas and Louisiana, based on local raw ma- 
terials (sulfur, lime, and salt serving one section 
and petroleum and natural gas another) and 
cheap water transportation on the Intraeoastal 
Canal. Besides the requirements mentioned 
above, other general points to be considered are 
cheap power and a good water supply, as well as 
the facilities for the disposal of waste products. 

The chemical industry is one of the youngest 
industries, characterized by rapid expansion and 
constant quick changes in production techniques. 
This is particularly true of the production of 
specialized chemicals. Industrial chemicals are 
more static; some production processes are in 
fact between fifty and a hundred years old. For 
example, .sulfuric acid, a most important heavj- 
chemical in many industries, has been produced 
by essentially the same method since the latter 
half of the nineteenth century. The process of 
making caustic soda from salt and limestone, 
invented by the Solvay brothers in 1863, is still 
in use today. There are more such examples of 
basic materials that will not he mentioned here. 

et they are on the whole exceptions to the gen- 
eral rule that everything in the chemical industry 
is continuously changing. Almost everj' day new 
discoveries are made; .some are for immediate 
use and some arc for a potential future. 

The uniLsual importance of rc.search in the 
field of specialized chemicals greatly nffecLs the 
economic geography of the chemical industry. 
One aspect is the extreme concentration of the 
industry in the hands of huge concerns and 
interest groups— for example, Imperial Chemical 
Industries (Great Britain) and IG-Farbcn (Ger- 


many) . They safeguard the results of their basic 
research, facilitate the exchange of information 
within the group, and develop the market for 
their myriad different products. Another aspect 
is that even a small country is capable of de- 
veloping a chemical industry of importance, par- 
ticularly at its light end, provided that the nec- 
essary facilities for continued research are avail- 
ahle. If exports are measured in relation to the 
total exports of a country, Switzerland is the 
world’s leading exporter of chemicals. While in- 
dustrial chemicals are the leading export items 
in Prance, the United Kingdom, and West Ger- 
many, pharmaceuticals and dyes are at the top 
in Switzerland. In the United States also phar- 
maceuticals hold first place, followed by plastics 
and industrial chemicals. 

The accompanying table summarizes the de- 
velopment of chemical industry (after German 
sources). The figures are indicative of only the 
overall development, since it has proved impos- 
sible to separate the various groups of chemical 
products. 


CHEMICAL PRODUCTION IN 
LE-\DING COUNTRIES 



ms 

1927 

1951 

1957 

World production 
in millions of 

dollars 

2-100 

5400 

39,600 

63,200 

United States 

33.8% 

41.7% 

43.2% 

41.0% 

USSR 

2.9 

3.G 

10.8 

13.0 

Western Germanv 

23.8 

15.9 

5.8 

7.1 

Great Britain 

10.9 

10.2 

8.8 

6.5 

France 

8.4 

G.5 

3.5 

4.7 

Japan 

1.5 

2.4 

3.9 

4.7 

Total of 
these 

countries 

SI. 3% 

80,3% 

76.0% 

77.0% 


As the utilization of atomic energj- is in the 
forefront of modem development in energy pro- 
duction, .so chemical industry is in the forefront 
of twcntiefli-centniy manufacturing. There have 
•SO far been published few works, general or spe- 
cial, on the economic geography of the chemical 
industries. The development is still too young, 
and the picture is highly complex and ever 
changing. 
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Man-Made Fibers 

It was in the field of the textiles that the pub- 
lic at large felt the rising importance of chemical 
industry for the first time. Toward the end of 
the nineteenth centurj' and early in the twentieth 
century, several new processes were developed 
for dissolving natural cellulose materials. The 
solution was then pressed through the tiny 
holes of spinnerets into a chemical bath which 
solidified it into a filament. Such artificial fibers 
are called cellulose-derivative fibers, or cellulose 
fibers for short, to distinguish them from the 
truly sjTithetic fibers which appeared much later. 

The first commercially successful fiber of 
this type was made in 1884 by Chardonnet in 
Besangon, France. Cotton linters were treated 
with nitric and sulfuric acids to form nitrocellu- 
lose, which was then dissolved in ether and alco- 
hol. The resulting artificial fiber had the dis- 
advantage of being inflammable, and the solvents 
were responsible for the high production costs. 
Quite unlike natural fibers, this one had a shiny 
luster, a feature rather common in the early 
artificial fibers. The term rayon, used ever since 
to designate this goup of fibers, derives from the 
French word for raj’’ and suggests their sheen. 

The fiber produced bj’ Chardonnet was a ni- 
trocellulose rayon. There are at least four major 
groups of rayons, but the most important is the 
one produced bj^ the viscose process, first used 
in 1905. Viscose is made from bleached sulfite 
wood pulp dissolved in caustic soda. 

Like natural silk, rayon is produced in a con- 
tinuous filament. Wliile the silkworm presses his 
liquid through only two holes, an artificial spin- 
neret may have up to forty holes. The solidified 
filaments are then taken together and spun into 
a rayon yarn. From here onward it follows the 
steps of weaving, dj’eing, etc., described earlier 
for the textile industrj’. 

Because of its likeness to silk and its low price, 
rayon first affected the silk market. Filament 
raj’on was alwaj’s cheaper than silk, but until 
about 1930 it was still more expensive than wool, 
raw cotton being the cheapest of all the raw ma- 
terials. In the twenties the continuous filament 
j’arn was gradually replaced bj’’ a ^ sort of 
chopped-up raj'on or rayon staples, which could 


be mixed with cotton or wool staples to be proc- 
essed through the spinning and the weaving 
mills. From the verj’ beginning viscose rayon 
staple commanded a lower price than that of raw 
wool, and now has almost reached the level of 
raw cotton. That raj'ons have not made inroads 
into the wool market, in the same waj- as they 
have practically destroj’ed the silk market, is ex- 
plained by the fact that most artificial fibers do 
not yet possess certain distinctive qualities of 
natural wool. However, the impact of raj-ons is 
stronglj' felt in the cotton market. 

The start of the rayon industrj' was made in 
countries which alreadj^ possessed a highlj’ de- 
veloped textile industry but lacked a domestic 
supplj' of the necessarj’ natural fibers. Rajmns, 
especiallj' those made by the viscose process and 
used as staples, seemed to offer a waj’ out of that 
difficult situation. Consequently Germanj", Italjq 
and Japan had become the principal producers 
and consumers of rayon staples before the Sec- 
ond "World War, while the United States had 
alreadj’ been leading in the field of filament j^arn 
as a substitute for silk (artificial silk). The first 
three countries mentioned above were together 
responsible for about nine-tenths of the world 
supplj’ of raj’on staples in the j’ears between the 
two world wars; their total share of artificial 
fibers, including filaments, was more than half of 
the world production. 

The distinction between filament j’arn and 
staples is, therefore, highlj’ significant in survey- 
ing the textile industrj’ of a countrj’. During the 
Second World War, i.e., after 1940 and especially 
after 1944, a definite shift from staples to fila- 
ments was observed in world statistics as a result 
of bombardments in Germanj’, Italy, and Japan. 
The postwar j’ears witnessed a quick recoverj’ of 
the staples, which came to share nearlj’ 60 per- 
cent of the total output of raj’ons in 1958. Japan, 
Germanj’, and Italy were again among the lead- 
ing producers, and together with the United 
Kingdom their production of staples constituted 
a little more than half of the world total. Tlie 
United States remained the chief producer of 
filament yarn (31 percent), at the same time 
greatlj' expanding staple production (13 per- 
cent). Noteworthj’ is Japan, who came to occupy 
an important position in the production of artifi- 
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cial fibers (the first place in staples with 18 per 
cent, and the third after the United States and 
the USSR in filament yarn with 9 percent). 
Finally a rapid growth in the USSR seems in- 
dicative of the industrialization of that country 
(filament yarn 9 percent, staples 6 percent). 

Rayon is truly a man-made fiber, but it is not 
entirely synthetic, for the basic material from 
which it is made is cellulose in some form or other 
and of natural origin. For the noncellulosic fibers 
like Nylon, Perlon, and all their kind, the raw 
material from which we start is first broken down 
into unsaturated and chemically active molecules, 
from which entirely new materials are obtained 
by chemical synthesis. Important initial raw ma- 
terials will he discussed in the following two 
sections, on the coal tar and the petrochemical 
industries. They are hydrocarbons ; together with 
oxj’-gen and nitrogen they form the basic com- 
pounds from which synthetic fibers are chemi- 
cally constructed. To put it in an extremely 
simplified way, it may be said that air, water, 
and coal are the raw materials for synthetic 
fibers. 

Synthetic fibers are newcomers, and their pro- 
duction is not yet equal to that of the rayons; 
the production ratio of rayons to synthetic fibers 
in the late fifties was roughly 5 : 1. The United 
States was by far the largest producer, having a 
share of 53 percent of the total world output, 
followed by Japan with 11 percent. Aggregate 
production of the European countries amounted 
to 29 percent, Germany, the United Kingdom, 
France, and Italy being the most important. The 
share of the USSR was 4 percent. 

The industry’s start maj^ be assigned to the 
year 1937 when DuPont had the process for 
nylon patented. Other well-known names of sjm- 
thetic fibers are Orion and Vinyl in the United 
States, Terylene in England, and Vinylon in 
Japan. An entirely different line of chemical 
s 3 Tithesis starts from v^egetable and animal pro- 
teins (milk, soy beans, peanuts, etc.), reaching 
the end product called protein fibers. These fibers 
do not yet have the importance of sjmthetic 
resins. 

In one respect synthetics have not j'et altered 
the traditional pattern of industry. Once the 
fiber has been produced, whether in the form of 


filament j-arn or staples, it goes through the 
regular process of spinning and weaving to the 
finishing stages. It means that the entire process 
of manufacturing synthetics involves the follow- 
ing steps: (1) preparation of industrial chemi- 
cals (e.g., in the case of nylon, amide salts from 
wood pulp) ; (2) production of specialized chemi- 
cals and hence filament yarns or staples; (3) the 
traditional steps in making textiles from spin- 
ning to finishing. While the first two steps re- 
quire separate new establishments, those under 
head 3 maj' be accomplished in the long-estab- 
lished textile industrj’^ for natural fibers. This 
situation might alter in the futnre if synthetics 
should no longer be produced by way of jmrns 
and staples, but directlj’^ manufactured into a 
fabric which will not deserv^e the name of a tex- 
tile, but might better be called a garment-plastic. 
Such a process has alreadj' become important for 
certain purposes, especially where water-repel- 
lent fabrics are required. 

The first man-made fibers were ersafz in the 
true sense of the word, fibers of generally lower 
quality than the natural fiber. For example, 
nitrocellulose rayons were inflammable, and most 
rajmns have a luster which is not always pleasing 
to the ej'e. Once a product has been identified 
merely as an ersatz, the public takes a long time 
to be convinced that in manj' instances chemical 
research has succeeded in developing man-made 
fibers which are definitelj^ superior to natural 
fibers in certain respects. Though these qualities 
can be objectively proved, jmt in manj^ parts of 
Europe synthetic fibers are still met with skepti- 
cism, much more so than in the United States. 
The basic fact which is often overlooked is that 
the market is now in a position to instruct the 
manufacturers as to the type of fiber demanded 
and that the chemist can elaborate a new process 
to meet exact specifications. This is something 
even the best of geneticists cannot do with cotton 
or with sheep. Once the process is worked out, 
materials of identical qualitj’ can be produced at 
any place and at any time ; there is no restriction 
imposed by nature upon production, climatic or 
otherwise, nor any such problem as the deteriora- 
tion of seeds. For these and manj^ other reasons 
man-made fibers have practicallj' wiped out the 
production of natural silk, are keen competitors 
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of cotton, and gradually encroach upon the 
wool industry. The continuation of this process 
should be very carefully watched. 

The Coal-Chcmical Industries 

Coal, which has so far been regarded only as a 
fuel and source of energy, is also one of the prin- 
cipal raw materials in an important sector of the 
chemical industry. In recent years petroleum 
and natural gas have made great inroads into the 
field of coal chemistry (see the section below on 
the petrochemical industry), hut in all countries 
where coal is plentiful and relatively cheap, this 
industry still commands an important position. 

The beginnings of the coal-chemical industrj' 
are closelj' associated with the production of gas 
and coke, especially gas. We alreadj’ know the 
technological changes in the making of coke — 
that is, the replacement of the beehive ovens by 
modern by-product ovens, which was accom- 
panied by a locational shift of the coking indus- 
tries from the coal mines to the integrated steel 
factories. In some instances this was more of a 
structural than a geographical change, as in the 
Ruhr area ; but elsewhere coke production some- 
times wandered far away from coal mines as, 
for example, to the Calumet District south of 
Chicago. 

In modern coke ovens, not only are the by- 
products recaptured, but the whole process can 
be regulated in such a way that certain desired 
b}'-products are obtained. While high-tempera- 
ture coking processes give out so-called aromatics, 
low-temperature operations j^ield aliphatics in the 
tar fraction. Tar and gas are the basic raw ma- 
terials for this section of the chemical industry. 

The word “by-products” implies that tar and 
gas were originally thought to be undesirable 
and waste. Yet, but for the utilization of exactly 
these by-products, the ever-increasing price o 
coal might have financially wrecked the produc- 
tion of coke long ago. Here is a fine example ot 
how the utilization of by-products can rescue an 
industry from a financial impasse. Since the bulk 
of the by-products are processed and used by the 
producers themselves, it is not easy to give s 
tistieal estimates and to ascertain the va ue o 
by-products. The foUowing figures may help 


clarify the situation: at the end of the Second 
World War the coke ovens in the United States 
were fed with coal worth $450 million; they 
produeed $450 million worth of coke and $900 
million of by-products, of which 15 percent were 
sold in the market. Thus it may be said that the 
bj'-products pay all the operational expenses and 
make the profits as well. 

The coal-chemical industrj’^ is relatively young. 
By-product ovens designed to recover gases and 
tars were first constructed in 1898 by Koppers 
in Germany, and a few years later were intro- 
duced into the United States. Germany was also 
well advanced in chemieal research, and an in- 
creasing number of compounds were being pro- 
duced from coal tar and coal gases. It is clearly 
demonstrated by Germany that an early start 
and eontinued research, backed by a strong or- 
ganization for production and marketing, is of 
particular importance in the field of chemicals. 
Even before the First World War, Germanj"^ 
had practically monopolized the production of 
dyes, the core of the coal-tar industry at that 
time, accounting for 75 percent of the world out- 
put and 88 percent of world trade in dj'es. After 
the war, the leading firms were incorporated in 
IG-Parben, which developed into the most power- 
ful unit in chemical industry before the end of 
the Second World War, controlling nearly half 
of the total German output in chemicals. Simi- 
larly, Imperial Chemical Industries, Ltd., dom- 
inates the chemical field in England; in the 
United States companies mentioned above are of 
importance. 

Very clear in this sector is the distinction be- 
tween the two groups of chemicals, industrial 
and specialized. While the first group finds the 
most favorable location to be near the coke ovens, 
or at least along canals and waterways connect- 
ing coking and chemical plants, the second group 
may be found either in association with the first 
or totally separated. The Swiss chemical indus- 
try, centered in Basel at the head of the Rhine 
River navigation, offers a typical and important 
example. Based on imported industrial chemicals, 
the industry there concentrates on specialized 
products, mainly pharmaceuticals and dyes, 
which command a high price and give enough 
return to pay for extensive research laboratories. 
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Location factors therefore differ for different 
steps in processing. First a close locational as- 
sociation between by-product coke ovens and the 
coal-tar industry is observed. As long as the 
chemical plants handle the bulky industrial 
chemicals, long-distance hauls by rail are pro- 
hibitive ; if water transportation is available, de- 
centralization may take place. At the opposite 
end of the chemical industry, i.e., for the spe- 
cialized products, other factors become more 
significant, such as historical roots, research 
facilities, and good living conditions. Generaliza- 
tion beyond this is obviously difficult. 

The regulating factor for the coal-tar industrj' 
is the demand for (mostly metallurgical) coke, 
since tar is derived through the coking process. 
In an entireh’' different section of coal-chemical 
industrj’-, coal is not first broken do^m into coke, 
gas, and tar, but is chemically treated in such a 
way that new compounds are brought forth. This 
field of coal-chemical industry, independent of 
any associate industries, came to blossom in coal- 
rich Germany and was primarily intended to re- 
lieve shortages of petroleum and natural gas. 
Chemically coal is very similar to petroleum; 
carbon and hydrogen are the major constituents, 
together with impurities ; but the ratio of hydro- 
gen to carbon is much lower in coal than in pe- 
troleum, and still lower than in natural gas. This 
ratio may be altered to approximate that of 
petroleum by a process called coal hydrogenation, 
originally developed by the German chemist 
Bergius and much improved during the interwar 
period. Germany was thereby able to produce 
liquid fuels she needed during the Second World 
War. The Piseher-Tropsch process achieved the 
same goal — namely, the production of gasoline 
from coal — by another method based on gasifica- 
tion and sjTithesis. These processes are theo- 
retically and technically solved. Since their end 
products compete directly with petroleum prod- 
ucts, the cost factor of petroleum vs. coal is the 
major determinant for their future. Unless there 
should be drastic changes either in the mining 
methods and consequently the production costs 
for coal or in the availability of petroleum and 
natural gas, the prospect is not very bright for 
the coal-chemical industry, particularly because 
a considerable portion of chemical production 


earlier based on coal tar has been taken over by 
the petrochemical industry. 

The Petrochemical Industries 

Crude petroleum and natural gas are essen- 
tially a mixture of various hydrocarbons. Thus 
they can be used instead of coal as basic raw 
materials for the manufacturing of chemical 
products. Petrochemicals are pure chemical sub- 
stances produced from petroleum or natural gas. 
The fact that coal prices have in the past risen 
faster than petroleum prices and are likely to 
continue higher has favored a rapid and con- 
stant development of the petrochemical industry, 
particularly in countries where oil and natural 
gas are cheaplj- available. Another advantage is 
that unlike coal they are easily handled in bulk 
and especially suited to modern production proc- 
esses. 

As in the early days of the coal-chemical in- 
dustry, the petrochemical industries at first made 
use of cheap by-products from the oil refineries. 
In Chapter 8, the two basic processes of the oil- 
refining industry were mentioned, i.e., fractional 
distillation and cracking. Until 1936 cracking 
Wiis done by the so-called thermic method ; after- 
wards the catalytic method, -which yielded more 
gasoline, came into general use. This change in 
technologj’ has considerably affected location fac- 
tors in the petrochemical industry. Thermic 
cracking jdelds a much higher percentage of 
olefines than the catalj’tic method. Olefines are 
unsaturated and therefore chemically very active 
molecules. They are the basic raw material for 
petrochemieals ; their unsaturated nature is par- 
ticularly desirable for the manufacture of syn- 
thetics. As long as thermic cracking was the 
prevalent method, the petrochemical industry, 
utilizing a by-product from the refinery, was 
locationally bound to the latter. With the intro- 
duction of the catalji;ic cracking process, how- 
ever, the importance of the by-products lessened. 
The petrochemical industry came to depend 
directly on oil and natural gas, which are nowa- 
days processed in special thermic cracking plants 
to give high olefine returns. Consequently the 
petrochemical industry became freer in the selec- 



THE MAJOR INDUSTRIES 


207 


tion of its location. The fact that oil refineries 
and petrochemical industries are based on the 
same raw materials somewhat obscures this 
change in locational requirements. 

For several reasons it is almost impossible to 
give an adequate treatment to the petrochemical 
industries. Theirs is the newest and most rapidly 
expanding field of modern industry. Prior to 
1920 no pure chemicals were manufactured from 
petroleum. In the United States the start of the 
industry may be dated at the beginning of the 
Second World War, at least on a commercial 
scale. In 1955 more than a hundred plants were 
already producing as much as 13 million tons of 
chemicals. In Europe the petrochemical industrj' 
made a later start, around 1953, but has since 
been growing equally rapidly. The documenta- 
tion in the form of statistics and other publica- 
tions has already become quite voluminous, but 
comprehensive works in the field of economic 
geography are practically nil. Again, anj' gen- 
eralization is made difficult by the heterogeneity 
of the industry. The synthesis of all the inter- 
mediate and final products presents a maze of 
ever-changing relationships, and so does the mar- 
keting. Thus the petrochemical industry cannot 
be dealt with in the same way as the iron and 
steel industry. 

Nevertheless, a few facts relevant for the eco- 
nomic geographer already begin to stand out. In 
the years when refinery by-products were vir- 
tually the exclusive raw materials, the obvious 
location for the industry was near the refineries. 
After the raw-material base shifted from refinery 
by-products to crude oil and natural gas, the 
basic petrochemical industries became established 
either close to oil and gas fields or along or at 
the termini of shipping lines (pipelines as well ns 
tankers). But their secondary branches^ may 
reach into areas where other raw materials — 
sulfur, salt, limestone, etc. — are available. Wliich 
of these locations is to be selected, other things 
being equal, depends first upon the transporta- 
tion costs from the raw material sources to the 
industrial plants and hence to the markets. A 
study published by the United States Depart- 
ment of Commerce in 1955 gives a comparison 
between the Gulf Coast and the New ^ ork area 
in terms of this cost factor. To summarize the 


results, it can be said that the various petro- 
chemical products showed no general inclination 
either waj"-. Some are better off at the Gulf Coast, 
for shipments made bj^ water, while for products 
shipped by rail, the New York area is preferable. 
Like all other industries making use of automa- 
tion, the petrochemical industries are also char- 
acterized by a high output per man-hour. The 
proportion of labor costs to the total is low, while 
capital investments, depreciation, plant mainte- 
nance, etc., are high. Large manufacturing units 
have a decided advantage over smaller ones. 

The United States, where the petrochemical 
industries were first started, illustrates these 
facts clearly. The great development during the 
war j’ears occurred primarily in the Gulf area 
from Louisiana to the Jlexican border, and sub- 
sequently in the industrial Northeast in the 
vicinity of tidewaters, the Great Lakes, and the 
Ohio River, as well as in the Los Angeles area. 

Products of the petrochemical industries cover 
an extremely wide range. Today they are found 
in increasing quantities in almost every sector of 
our economic life. Synthetic rubber, textiles, 
paints, solvents, detergents, pharmaceuticals, fer- 
tilizers, etc., are only a few of such products. 
Plastics are almost universal in their applicn- 
bilitj' and even encroach upon the markets for 
pipes and tubes and for steel for construction, 
appliances, and so forth. Sjmthetics are also in- 
filtrating the market for certain agricultural 
products such as cream and ice cream. Just as for 
the coal-tar chemical industry, explosives are an 
important sector. In short, the petrochemical in- 
dustry is becoming more and more indispensable 
for the development of any industrial nation. 

For these reasons, the expansion of the petro- 
leum refining industry following the Second 
World War was accompanied by a similar devel- 
opment in petrochemicals. As was pointed out 
in Chapter 8, Europe — France and Italy being 
the notable exceptions to the rule— was'inainly 
importing proce.ssed products of the oil refineries 
before the Second World War. The immediate 
postwar period witnessed in practically all Eu- 
ropean countries a mushrooming of refineries 
large enough to produce all the pclrolcnni prod- 
ucts they needed. As a corollarj' (o this develop- 
ment, the production of organic petrochemicals 
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in 'Western Europe showed a spectacular increase 
of sixfold between 1953 and 1959 ; Great Britain 
and Germany were the leading producers, fol- 
lowed br Prance and Italy. 

The special case of the United States some- 
what obscures the general rule that a strong pull 
is exerted for refineries and therefore petrochem- 
ical industries to move away from the oil and 
gas bases toward the higher industrial centers. 
Discoveries of large oil reserves have recently 
been made primarily in industrially underde- 
veloped countries and sparsely populated parts 
of the world. Through their sister industry, the 


petrochemicals, the refining industries have be- 
come more and more affiliated and interrelated 
with the most complex sections of the industrial 
world. Plans have been worked out in Europe 
to transport natural gas by pipelines from the 
new fields in the Sahara and perhaps also from 
the Middle East to Central Europe. Other coun- 
tries, like India and Japan, are building up their 
refining industry just as Europe did. Besides aU 
the other advantages, such a development offers 
the guarantee to the countries concerned that 
they can have a share in the most modem indus- 
trj- of our century. 
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Three 


THE SPATIAL ORGANIZATION OF ECONOMY 
TERTIARY OCCUPATIONS 


Left: This airphoto of the city of Sfax in Tunisia shows clearly the different patterns of 
the various sections: the modem rectangular street pattern of the harbour section, the 
typical arab pattern of the enclosed old town, and the suburban developments. 

Arovc right: Sydney (New South Wales, Australia) with her 2.2 million inhabitants, the 
busy harbour and the down-town district stands for the rapid development in the 
countries of the southern hemisphere. 

Below rioht: Wilmington and Long Beach Harbor (Los Angeles). 




TERTIARY OCCUPATIONS 


QUALITATIVE AND QUANTITATIVE 
APPROACH 

The people engaged in tertiary occupations are 
responsible for the functioning of all activities 
that do not fall under primary production or 
processing. If the stress in the present test seems 
to rest upon economic actmty, it is because Tve 
are concerned with economic geography. But 
there are important tertiary occupations which 
are more cultural or scientific in character than 
economic. 

In most textbooks on economic geography little 
attention is directed toward tertiarj' occupations, 
and the subject matter is evenly divided between 
agriculture and industry. Of course, they do not 
negate the tertiary occupations as such, but these 
are left rather to the field of economics than to 
geography. Yet to judge by indhddual articles 
in the volumes of current geographical periodi- 
cals, there is a good deal of interest in this field 
among geographers. In general, geographers are 
chiefly concerned with indhidual case studies, 
i.e., with an idiographic approach, while econo- 
mists tend to assume a nomothetic approach and 
deal with eeonomic actmty as such. Still, the 
boundary is fluid. 

"While it is easy enough to make qualitative 
statements about the tertiary occupations, statis- 
tical appraisal proves more difiScult. We have 
already met with difficulties in assessing on the 
international level the percentages of the primary 


and secondary populations. The difficulty is still 
greater for tertiary occupations. There are two 
principal ways to obtain numerical results, (1) 
to calculate the difference between the total popu- 
lation and the sum of those engaged in the pri- 
mary and the secondary occupations and (2) to 
use figures which refer directly to the tertiary 
occupations. Whichever way may be followed, 
the results must be viewed with caution. The 
following table gives estimates of the three oc- 
cupational groups in percent of total population 
after Woytinski {World Population and Produc- 
tion, 1953) ; the figures in brackets represent the 
percentages of the agricultural population (after 
PAO) for the years 1945-59. Whatever the ac- 
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TER- 


PRIMARY, 

ARY, 

TIARY, 

COUNTRT (teas) 

% 

% 

% 

United States 





(1940) 

18.5 

[131 

31.8 

49.7 

India (1931) 

67.1 

|70j 

10.5 

22.4 

Japan (1947) 
United Kingdom 

52.5 

L41J 

23.3 

24.2 

(1931) 

Switzerland 

6.0 

[5] 

46.1 

47.9 

(1941) 

20.8 

[161 

43.5 

35.7 

Egs-pt (1937) 

70.7 

L64J 

10.0 

19.3 


curacy of these figures may be, they show that 
the tertiary group surpasses the others in num- 
ber in the industrialized and economically de- 
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90 • FUNCTIONAL ZONES OF BERLIN. The map shows 
how the functional organization of an area may by 
disrupted and altered completely in a very short time. 
Legend-. (1) city of Berlin, today divided into West and 
East Berlin; (2) urbanized zone encircling (1); (3) com- 
muters' zone; (4) zone of dominant urban influence; (5) 
Mark Brandenburg; (6) northeastern plain; (7) northeastern 
Germany; (8) Autobahnen connecting the Federal Republic 
of Germany with West Berlin; (9) railroads serving inter- 
zonal traffic; (10) waterways serving interzonal traffic; (11) 
boundary between West and East Germany; (12) other 
state boundaries, de facto status. 

veloped countries and that even in the less devel- 
oped countries it makes up about one-fifth of the 
total population. 

Another possibility of quantitative evaluation 
is by way of the statistics on the gross domestic 
product which are regularly published by the 
United Nations for many countries. The coeffi- 
cients of productivity for the various occupa- 
tional groups vary so much that the resulting 
percentage figures differ necessarily from those 
in the foregoing table. The following table indi- 
cates the percentage shares of the gross domestic 
product by the three groups in 1958. 

The outstanding importance of the tertiary 
group is again clearly brought out. A question 
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United States 

5 

35 

60 

United Kingdom 

4 

45 

51 

West Germany 

7 

53 

40 

India 

47 

18 

35 

China (mainland) ‘ 

48 

32 

20 

Japan 

18 

34 

48 

Congo 

25 

36 

39 


“ Including mining, manufacturing and construc- 
tion. 

* Not including government services. 


is frequently posed: Does this group actually 
produce ? For a farmer, a miner, or an industrial 
worker, his activity is unanimously accepted as 
productive. The question might be put. What 
difference is there between mining coal and 
bringing it to the surface on the one hand, and 
moving it from there to the final consumer on the 
other? In either case value is added and the 
gross national product increased. Similarly those 
working in offices, banks, administration, etc., as 
well as those engaged in commercial activities, 
contribute to the gross national product and 
consequently have to be considered producers in 
the broader sense of the word. 

METHODS OF INVESTIGATION 

Locational factors, as distinct from site factors 
and functional factors, assume increasing impor- 
tance as we proceed from the primary to the 
secondary occupations. This trend continues 
farther as we move into the tertiary group. It 
entails a certain change in working methods. 
Interviews with informants, the use of statistical 
data, sociological studies, etc., become especially 
important. Environmentalistic theories are far 
less appropriate here than in agriculture. If we 
regard man as making his own decisions and act- 
ing upon his own free will, simple cause-and- 
effect relationships such as appear in the natural 
sciences are no longer applicable, but are re- 
placed by what has been called possibilism. 

As the functional approach gains in impor- 
tance in this part of our study, there will be 





91 • URBANIZATION, logondi (1) CItlos with 500,000-1,000,000 pooplo. (2) Clllos wllh ovor 1 
million pooplo. Tho bar In tho logond roprosonts 2 million pooplo. (3) Linos delimiting tho areas 
with more than 25 pooplo por square milo. (4), (5), and (6) indicate tho dogroo of urbanization 
expressed in percent of population living In places of 20,000 or more Inhabitants: (4) more than 
29.1 porcont) (5) 11.9-29.1 porcontj (6) loss then 11.9 percent. World average = 21.6 percent. 
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added another characteristic of functional struc- 
ture.- Formal and functional structures cannot 
he amalgamated in the final synthesis because 
they have different dimensions and qualities (see 
Chapter 6). Changes in the functional structure 
may also occur at a much faster tempo than 
changes in the formal structure. The difference 
derives from the simple fact that the formal 
structure is intimately bound to the tangible, 
while the fmactional structure consists of the 
immaterial for the most part. 

It is not difScult to find examples which illus- 
trate this difference. Some were mentioned 
earlier while discussing agriculture, and more 
will appear in Chapter 11 on urban settlements. 
Certainly any architect or city planner who is 
confronted with the task of building a new house 
or with the problems of urban planning is ambi- 
tious to achieve a complete harmony between 
form and function. With the passage of time. 


however, functional aspects are likely to undergo 
much faster changes than the form. For example, 
the expansion of a city necessarily involves the 
inclusion of farm houses on its fringe. They re- 
tain the appearance of farm houses and may 
even be restored as such, but they house towns- 
folk. Form and function become discordant. It 
is to this aspect of geographical research, if any- 
where, that the concept of harmony and dis- 
harmony can adequately be applied. 

Theoretically this consideration also explains 
why study of the formal structure — in most 
eases, of its components — ^is one of the few ways 
in which the functional structure of former days 
may be reconstructed. Functional structures are 
ephemeral; once they become obsolete, they dis- 
appear, leamng no traces except in statistics and 
other documentary sources, as well as in those 
formal elements with which they were at one 
time in harmony. 



URBANIZATION 


THE BIG CITY 

Urban and Bnral Population 

Like a chain reaction, industrialization brought 
about a remarkable expansion of the tertiarj' 
occupations, and this in turn accelerated the 
growth of settlements that were neither agricul- 
tural nor industrial in character. Agricultural 
pursuits have rarely given rise to large agglome- 
rations of population, though they are larger in 
some countries than in others. Where large land- 
holdings and operating units are the character- 
istic features of rural areas, as in some parts of 
Spain or in densely settled parts of the East, the 
agricultural population lives in compact settle- 
ments having many thousands of inhabitants. 
In order to obtain a maximum of efficiency and 
to minimize the distance between the place of 
residence and the fields, farming settlements 
were on the whole kept small (villages and ham- 
lets, scattered farmsteads). 

The first marked change in the population 
distribution occurred with the appearance of 
factory towns; mining towns played a similar 
role. These developments are often considered 
the prime causative factors of a process called 
urbanization in modem times. This view, how- 
ever, is of limited accnracy. An effect of con- 
tinued industrial development was a steady in- 
crease in the number of those engaged in tertiary 
occupations. It is quite possible to disperse cer- 


tain industrial activities and to avoid dense ag- 
glomerations of industrial population; but the 
tertiary group is of necessity drawn together 
toward the central locations. This group is largely 
responsible for the recent growth of cities 
throughout the world. The Agricultural and In- 
dustrial Revolutions brought in their wake a 
striking change in the distribution and the living 
habits of the population. Urbanization is much 
more than a mere regrouping of the population 
or an expression of the increasing importance of 
the tertiary group, for an entirely new philoso- 
phy of life and reevaluation of many traditional 
concepts emerge. 

Unfortunately the statistical basis for an eval- 
uation of urban development is lughly inade- 
quate, at least for comparative studies on the 
international level. At the moment the ratio of 
so-called m-ban population to rural population 
will be taken as a measure of urban development. 

Aceording to the definitions of the United 
States Bureau of the Census, urban population 

comprises all persons lirag in (a) places of 2,500 in- 
habitants or more incorporated as cities, boroughs, 
and ^•illages, (b) incorporated towns of 2,500 inhabi- 
tants or more e.vcept in New England, New York, and 
Wisconsin, where "towns” are simply minor civil divi- 
sions of counties, (c) the densely settled urban fringe, 
including both incorporated and unincorporated areas, 
around cities of 50,000 or more, and (d) unincorpo- 
rated places of 2,500 inhabitants or more outside any 
urban fringe. 
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All other places are classified as rural. Naturally 
this definition entails a number of other ^things 
to he defined— for example, a “place.’ Such 
problems will, however, be disregarded for the 
moment, and attention called to three other 
points of major importance. 

(1) The classification of a population as urban 
or rural does not refer to occupational status but 
only to the size of settlement units in which 
people live. Rural population is therefore in no 
way equivalent to farm population or the pri- 
mary group. Many people are classified as 

but not engaged in fanning; on the other hand 
one finds in certain areas not a small part ot the 
urban population occupied with agriculture. 

(2) The United States Bureau of the Uensus 
redefined the urban area in 1947 ; the result was 
a substantial change in the number of people 
thus classified. In 1950 the urban population was 
96.5 million according to the new urban-rural 
definition, but only 88.9 million according to tl e 
old one. The new definition did not alter the 
value of 2,500 inhabitants as the lower limit, but 
was expanded to include closely t>uilt-up areas 
around the central cities previously excluded. 


Thus even within one country, such a change in 
statistical definitions would make it difiSeult to 
compare results of different census reports unless 
they were given in both terms. 

(3) The definition of urban and rural popu- 
lation differs from one country to another, 
rendering comparative studies very difflcult. The 
scale value of 2,500 inhabitants, for example, is 
much too low for many parts of the world to 
separate two significantly different groups of 
settlements and hence population. Actually such 
a value should be based upon careful studies of 
the distributional pattern of settlements accord- 
ing to size within a country. Jloreover, the term 
“urban” generally connotes the qualities of a 
large nonagrieultural settlement. 

In the USSR a settlement is called urban if 
it has a minimum of 12,000 inhabitants of which 
at least 85 percent must be classified as prole- 
tarian, i.e., as belonging to the working popula- 
tion according to Soviet definition. Within the 
Soviet Union, however, the critical number varies 
in accordance with regional differences. 

Another extreme case is represented by 
Switzerland. There, no official definition of 
“urban” is extant, since every community is 
treated as equal in legal and administrative 
respects. The statistics simply give a tabulation 
of political communities which have, for example, 
more than 10,000 inhabitants, and it is customary 
to regard them as Stadte and their population as 
urban. 

Hoio to Measure the Size of a City 

Nobody suffers doubt about what to call an 
agglomeration of a hundred farmhouses or a 
huge urban metropolis like New York. The prob- 
lem arises when one tries to differentiate settle- 
ments into different classes and to state the 
specific criteria of differentiation. This is again 
a problem that has been treated differently in 
different countries. Sometimes its solution was 
purely conventional — e.g., in S^vitzerland, as just 
mentioned — but in most countries there exists a 
certain legalized hierarchy of settlements in 
which each group possesses specific pri^dleges ' 
and rights with respect to jurisdiction, adminis- 
tration, taxation, trading, etc. In the United 
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States two priniarj’ subdhisious of settlements 
are legally recognized; incorporated and nnin- 
corporated places. The 1950 census defined for 
the first time the so-called urbanized areas by 
virtue of the characteristic urban land use; the 
boundaries of an urbanized area are not legally 
fixed, but based upon on-the-spot observations, 
say, land-use mapping. On the other hand, the 
boundaries of a standard metropolitan area fol- 
low those of counties and comprise “the entire 
population in and around major cities, whose 
activities form an integrated social and economic 
sj'stem.” The number of inhabitants for different 
subdi\-isions of settlements in the United States 
is sho';vn in the following list (1950). Not only 


SUBDIVISIOX 


IKHABITAKTS 

Unincorporated places 
■with 1,000 or more 
inhabitants 

1,430 

3,565,496 

Incorporated places 

17,118 

96,062,627 

Urbanized areas 

157 

69,249,148 

Standard metropolitan 
areas 

168 

84,500,680 


are there large numerical differences among them 
but they also present different aspects of geo- 
graphic reality and may therefore be used 
differently. 

A world-wide sur\-ey of settlements would re- 
veal a bewildering number of different systems, 
making it virtually impossible to arrive at com- 
parable results. Instead of discussing this prob- 
lem further, we shall now consider three methods 
by which the size of cities can be measured. 

ME.\SL*RE1IEKT .\CCORDIKG TO ARE.V 

It has some emotional value for people who 
are apt to confuse greatness with bigness to ex- 
press the size of cities in numerical terms. Pre- 
cise quantitative expressions arc also required in 
scientifie inve.stigations. To mea.sure the size of 
a city in square miles is one way to achieve 
that goal. It presents no particular technical 
problem once such a settlement has been defined 
with respect to its boundaries. 

Theoretically the problem of delimiting urban 
settlements in terms of surface area is easy in 


the case of incorporated places as well as in all 
the others where the total area within the given 
jurisdictional boundaries is defined to constitute 
a city, or whatever that particular urban ag- 
glomeration may be called. However, the munici- 
pal boundaries and the ftmctional boundaries 
of a city seldom coincide. There are innumerable 
instances where large tracts of farm land are 
contained within the city limits or the built-up 
area extends far beyond the municipal bounda- 
ries. Notwithstanding these difSeulties, the ac- 
ceptance of such an administrative unit as a 
basis for urban studies has the advantage that 
it is quite clear and indisputable. Yet it may be 
disadvantageous for the geographer, since it does 
not necessarily correspond to the geographic 
reality of an urban agglomeration. He will cer- 
tainly prefer to apply a definition according to 
urbanized area, or a similar one. 

Among the various criteria for the determina- 
tion of the size of a city, area has been taken up 
first becatise it is simply a matter of defining its 
boundaries. 

ME.\StrREirEXT .rCCORDrXG TO XUirSEE 
OF rS'H.VBITJlKTS 

Population is generally considered the most 
appropriate and convenient means for measur- 
ing the size of a city. The ranking of cities by 
size is usually based upon population. 

The basic problem remains unchanged, i.e., the 
problem of delimiting the statistical unit either 
with politico-administrative boundaries or ac- 
cording to urban land use. A number of other 
problems arise. People are generally counted at 
their actual or legal place of residence at the 
time of census taking. For farmers this is nor- 
mally the place where they live and work, but 
for city folk it is increasingly the place where 
they sleep. 

The problems of commuters are familiar to us 
all. They travel daily or regularly to and from 
places of work, and they are thus likely to travel 
from one administrative unit to another. In fact, 
the statistical evidence of a commuter hinges on 
whether at least one boundary of the census enu- 
meration units is crossed. Commuting within any 
single unit, even though it may involve a long 
journey, does not appear in the statistical data. 
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P'? . delimitation of on urban seUlemenl: New York. New York Cfy, consisting of five 
boroughs, lies within the doshed line (4), whereas the solid line (3) delineates the standard 
New York which extends beyond the area shown here including the whole 
Tf lZ Is'nd. The u;banixed area of New York comprises the incorporated (1) and unincorpo- 

rated (2) parts. 


Place of residence and place of work inust be m 
different eniuneration districts and the person 
involved should travel regularly, daily or -sveekly, 
between the two. 

The traveling distance of a daily commuter is 
best measured in travel time. Half an hour is the 


most usual distance ; one hour is still acceptable, 
but more than one hour is rather unusual. 
Wliether the commuting area of a city is large or 
small depends upon the efficiency of tran.sporta- 
tion facilities. Commuting is a curse of modem 
times inflicted upon millions of people who spend 
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an hour or more each day just to reach places of 
n-ork without aecomplisliing anything. 

If we accept the principle that people are 
counted at the place of residence, it is not dif- 
ficult to Imow accuratel}^ the population for a 
specific place. There remains the problem of 
grouping all the places into certain classes ac- 
cording to the number of residents. The usual 
procedure followed by statisticians is to select 
figures like 1,000 or 10,000, and so on. In order 
to gain more insight into the problem geogra- 
phers usually proceed in a different manner. 
Population numbers of all settlements are first 
plotted on a frequency graph. On the basis of 
this frequency distribution, the numerical data 
are grouped into classes and scale intervals are 
determined. Experience has shown that the char- 
acteristic form of such a frequenc 5 ' curve varies 
from one region to another, reflecting the struc- 
ture of the region. Wlienever we are concerned 
with regional studies, the latter method is pre- 
ferred, though the fonner may be more useful 
for comparative purposes on the international 
scale. 

The number of inhabitants is certainty an es- 
sential characteristic by which the size of a city 
can be expressed. At any rate it is much more 
important and satisfactory than the surface area. 
Nevertheless, its significance is overrated even by 
students of geography. It is not so much the 
number of people who currently live in a certain 
place, but what they stand for and accomplish 
that really determines the size as well as the im- 
portance of a city. 

JIE.\SUREMENT ACCORDING TO FUNCTIONS 

Urban settlements perform functions which are 
quite different from those of nonurban or agri- 
cultural settlements. The very nature of these 
functions accounts for the presence of large 
numbers of human beings limng close together 
and hence for the development of urban ag- 
glomerations. In certain industries the mere size 
of the manufactnral establishments requires a 
large working population residing within com- 
muting distance. A modem blast furnace, for 
example, with its associated establishments re- 
quires about 10,000 inhabitants (workers and 


their families, etc.). Other industries of the 
11631^ type tend to cluster around the iron and 
steel centers, while light industries maj’ be able 
to avoid such crowded conditions and to select 
tlieir locations elsewhere. For some light indus- 
tries the maxim holds true that ‘ ‘ industry settles 
where people want to live.” hlining operations 
are like heaty industries, being bound to a place 
— the deposits. Coal-mining areas are charac- 
terized bj' high densities of population and urban 
agglomerations of a special type. Many tertiarj' 
activities cater to the people in such industrial 
agglomerations — ^retail businesses, marketing, 
communal sermce industries, etc. The size and 
number of their aetimties are proportional to the 
number of residents who are directlj’ served by 
them. 

In addition to such functions as have been 
mentioned above, eities perform other functions 
to an increasing degree. One large group may be 
called central functions or central services (to 
be discussed below). They tend to be drawn to 
specific points within the functional structure, 
or more specifically, they form characteristic 
groupings in urban centers or central places. 
Other functions group themselves of necessity at 
nodal points of the connecting lines of com- 
munication, i.e., railroad junctions, harbors, and 
so on. Some sermces have more freedom in the 
selection of their location. For instance, politi- 
cal and administrative centers are frequently 
established awaj- from large urban centers ; simi- 
larly, educational and research institutions tend 
to move toward small and quiet towns. 

The importance of a city obviously depends 
not on the area it covers nor the number of its 
inhabitants, but above all on the dominant func- 
tions it performs. Geographic studies of cities 
have therefore placed particular emphasis on 
urban functions. An excellent example of this 
kind of work is The Industrial Structure of 
American Cities by G. Alexandersson (1956). 
The author first classifies urban functions into 
two major groups, manufacturing industries and 
service industries. The latter correspond closely 
to what have been called the tertiarj’ occupations 
in the present text. The following list illustrates 
the variety of the sendee industries : 
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Transpohtation and Communication Indus- 
tries — ^Railroads, truddng, warehousing, 
other transportation, telecommunications, 
utilities, and sanitary serviees. 

Trade Industries — Wholesale trade, food 
stores, eating and drinking places, other re- 
tail trade. 

Other Seritce Industries — ^Finance, insur- 
ance, real estate, business sendee, repair 
service, private households, hotels and lodg- 
ing places, other personal services, enter- 
tainment, medical sendees, education, other 
professional and related sendees, public ad- 
ministration. 

Alesandersson’s study of the distributional 
patterns of the various industries has a wealoiess 
inherent in all studies based on occupational 
statistics, i.e., on the number of people gainfully 
employed in each occupation. The overall labor 
intensity is not the only criterion ; the weight of 
a managerial staff member, for example, is in 
reality never identical with that of a mill worker. 
However, labor statistics are frequently the only 
source available and we have to content ourselves 
with this only possible solution. Typical seridce 
cities are, according to Alexandersson, Washing- 
ton, D.C. (political and administrative), Urbana, 
Illinois (education), DaiTona Beach and 
Palm Beach, Florida (resort), Pocatello, Idaho 

(railroad), and so on. . r . 

A given hierarchical order exists only in a few 
of the services mentioned, e.g., in the realm o 
the politico-administrative functions. How the 
relative rank is established in other cases is a 
problem that requires further investigation , it 
will be taken up later in relation to the central 
functions. It is certain, however, that the num- 
ber of people engaged is in no way a satisfactory 
criterion. 

URBAN GEOGRAPHY 

Urban geography has lately become a pre- 
ferred field of .studies among geographers. Kea- 
•sons for this are the following: (n) nr an se e 
ments are the exponents of the most modern de- 
velopment in the economic geograp ij o i 


world; (6) a city can be clearly delineated in 
terms of an urbanized area and subsequently 
studied like an organism, independent of its 
umland; (c) as cities figure prominently in the 
field of planning, it has become necessary to 
study them in all their complexity before prob- 
lems of plaiming are solvable. Geographers have 
approached the study of cities in two ways, viz., 
the formal approach and the functional ap- 
proach, whether or not actually so designated. 

Sfttdics of the Formal Aspects 
of Urban Settlements 

Formal studies of urban settlements are above 
all concerned with the ground plan and the pro- 
jection of the buildings on a vertical plane. 
Studies of the vertical projection are few though 
they are theoretically of equal importance. Nota- 
ble examples are the skylines of medieval Euro- 
pean towns characterized by church steeples and 
fortifications, the typical Japanese toivn with a 
large expanse of one- and two-story houses, none 
of them allowed to go higher than the temple or 
shrine, or the characteristic downtown skyline of 
a modern American city. Parallel arc studies of 
the frontage of individual buildings or whole 
street-fronts. 

Studies of the ground plan are more numerous 
and also from many points of view more signifi- 
cant. Though there have been historical instances 
of a city once destroyed by war, fire, or other 
calamity and never being reconstructed, the rule 
is that a city cannot be cxtingui.shed without a 
complete disruption of the regional functional 
structure. If the latter remains, cities will be re- 
built at the former place and the preexisting 
pattern of .streets is usually followed. Ivcsponsi- 
blc for this arc partly the property rights and 
also the fact that after complete destniclion the 
only assets left usually lie underground. Excel- 
lent examples are found in European townis 
where the streets .survived complete and some- 
times repeated destruction of surface structures, 
to reappear through reconstruction. The centra! 
part of many towns is of Roman origin, charac- 
terized by a regular and rectangular pattern of 
streets in accordance with the Roman rastnim. 
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94 • STREET PATTERNS of Spanish cities. Spanish towns with their rich and varied past exhibit 
a variety of street patterns. Tarragona's old center lying within the city walls dates from pre- 
Roman days and is characterized by a regular rectangular pattern of Roman origin. The present 
cathedral occupies the site of the main Roman temple. The street pattern of Toledo, on the other 
hand, is typicaliy Arabian. Toledo was invaded by the Moslems and remained an important 
Moslem center for more than 300 years until it came back under the power of Catholic kings In 
1095. Vitoria is an example of a planned city of the twelfth century founded by the kings of 
Navarra at the outset of the reconqufsfa of Spain. Barcelona has many faces; the section shown 
here is a part of the new deveiopment of the last century to the north of Plaza de Catoluna. The 
Great Diagonal — the popular name for the Avenida del Generalissimo Franco— is seen to cut 
across the systemotic rectangular pattern. 

It is surrounded by the medieval town, with its circular highway, the boulevards on the site of 
crooked streets, which is then followed by a the former bulwarks, beyond which extend the 
more planned development of the nineteenth cen- twentieth-century additions. The vertical struc- 
turj'. The latter usually terminates with a broad ture of urban settlements cannot be retraced 
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,5 . .HCAN=«R STRRE, 

is of multiple origin. (1) Various gri pa planning. (2) New Haven, Connecticut, 

city's development, related to loco const era settlements, later expansion of the city took 

is an example of the original j ( 3 ) ^ebb City, Missouri, represents the choracter- 

on the irregular road pattern of New England (3) The layout 

istic checkerboard pattern ® pattern of the surrounding agricultural land, 

of the growing settlements confo Anqeles doles bock to Spanish colonial days. 

(4) The street pattern of present-doy downtown los Angeles 


beyond a rather recent period, but the grot^d 
plan enables us to follow it back to t le ear les 


periods of history. _ . , 

Studies of the ground plan bring also to li„ht 

distinctive regional differences. For ? 

typical Arab town is marked by few throug 
streets and by numerous blind alleys runnmg a 
sharp angles to one another. A rectangular pat- 
tern which resembles that of the Romans is ^ 
acteristic of some oriental cities bke Chien^ 
in northern Thailand or Nara and Kjoto in 
Japan, pointing to the Chinese influence. 


Geometric patterns lend themselves well to the 
ti-pification of urban settlements. Rectangular 
patterns, for example, may have different ori- 
"ins, as is illustrated by North American towns. 
One of them is characteristic of the Spanish co- 
lonial town, where the spacing of streets was 
determined by legislation while their orientation 
was left to local conditions. Another dates back 
to the rectangular survey of agricultural land in 
the public-land states of the United States, 
where the urban streets were superimposed upon 
a rigidly oriented network. Still another is found 





96 • FUNCTIONAL STRUCTURE and hierarchy of central places. The locality marked C stays on 
the lowest plotform. 111; B performs additional functions on o higher plotform/ II; and A extends 
its functions on oil the three platforms, 1, II, and 111, These relationships are shown as a three- 
dimensional model os well os in the form of a mop. In the letter (below) the solid lines delimit the 
funclionol areos on the lowest platform, end the broken lines those on the intermediate platform. 
The whole area shown belongs to the functional area on the uppermost platform commanded 

by the central place A. 
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in tlie rectangularly planned cities in the Eastern 
States, where neither the size nor the orienta- 
tion of the mesh conforms to any prescribed 
rules and may change within the same city. It 
is through these relatively minor details that the 
“typical” American grid-pattern town can be 
differentiated into a number of different lines of 
development which merge at present into a seem- 
ingly identical formal structure. Such a develop- 
ment may be called a formal convergence. 

These remarks should point up how wide open 
the field is for both idiographie and nomothetic 
research into formal structure. 

Studies of the Functional Aspects 
of Urban Settlements 

Only one particular group of function will be 
discussed here, namely, those which might be 
called the central services. Central services are 
characteristically located at central places where 
they form clusters of definite types. Each serves 
an area or, in other words, commands an area 
over which it performs its function. This area 
will be called the functional area. The theory of 
central places, services, and functional areas was 
first developed by a German geographer, W. 
Christaller. It has become the foremost sector in 
the study of functional structures and plays an 
important role in regional planning. 

The study of urban functions begins with the 
listing of all the services to be considered and 
the mapping of their regional distribution. It 
will soon be noted that certain combinations of 
services occur repeatedly. Such distributional 
characteristics can be used for the classification 
of settlements based on central services. In 
hamlets, central services do not exist as a rule. 
In villages of Central Europe, the characteristic 
set of service establishments consists of various 
craftsmen, postoffice, country inns, collecting and 
distributing serveies, etc., as demanded by the 
needs of such an agricultural community. Slarket 
towns are in addition equipped with physicians, 
dentists, and veterinarians, notaries public, 
printing offices, banking facilities, and sub- 
sidaries of other larger business establishments 
found only in large urban centers. A still smaller 
group of settlements stands out through the 


existence of cultural and scientific centers, head- 
quarters of banking and insurance business and 
of commercial firms, as well as other services 
which together place them at the top of the 
hierarehical order of central places. The func- 
tion or fxmctions which perform the most ex- 
tensive ser^dees are in fact the most characteristic 
of a central place, for whether a settlement is 
classified as a village or a market town or any- 
thing else depends upon them, regardless of 
the number of inhabitants or the size of the 
built-up area. 

If the functional structure could be visualized 
as a three-dimensional model, various classes of 
central places and their functional areas would 
be represented by different platforms and by the 
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97 - FUNCTIONAL ZONES OF LONDON. Legend: (1) 
nucleus of urban agglomeration; (2) inner suburbs; (3) 
intermediate zone; (4) outer suburbs; (5) boundary of the 
London county; (6) outer limit of Greater London; (7) outer 
boundary of green belt; (8) new towns; (9) preexisting 
towns of Billericay, Woking, and Slought. 
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area occupied on each platform. Central places 
become fewer as we ascend to higher levels, but 
corresponding functional areas grow larger. 

The selection of the central services which are 
to be used in the classification of central places 
should be based on a thorough study of the eco- 
nomic and social conditions of the region con- 
cerned. The location of the services may be ascer- 
tained by direct field observation or bj' the use 
of local directories, statistics, etc. The extent of 
a functional area is generally established through 
interviews or by field observation. Pruictional 
structures in different parts of the world are 
not basically dissimilar, though the set of serv- 
ices which are characteristic, the hierarchical 
order of central places and their designation, 
and the size of functional areas vary with local 
conditions. Thus the functional structure of 
central services constitutes a distinctive char- 
acteristic of a given area and lends itself well 
to comparative analyses. 


To turn to the internal structure of an urban 
agglomeration, in addition to services of the high- 
est order which characterize an urban center, 
there also necessarily exist in that same place 
all the services of the lower orders. The former 
are usually concentrated in the central business 
district while the latter are nucleated in neigh- 
borhood centers. 

Studies of functional structures of the kind 
just described have become most important in 
urban planning. Local governments or planning 
agencies may direct many semdces so that they 
can be located most effectively. 'Without undue 
regimentation of the population, the planners 
can create nuclei which tend to grow and lead 
urban development in the desired direction. Out- 
standing examples of that kind of planning car- 
ried out in close cooperation with geographers 
are the settlements of the new polder areas of 
the former Zuider Zee in the Xetherlands and 
the so-called new towns in England. 
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A H E NEED for recreation and the possi- 
bility of fulfilling the desire for it are both im- 
mediate outcomes of industrialization and urban- 
ization. In the preindustrial stage of economy, 
recreation is either nonexistent or takes a very 
simple form; it is marginal in relation to all 
other activities. Recreational studies have re- 
vealed that there is a very high correlation be- 
tween “intention to travel” and “size of the 
place of residence” and that even in an industri- 
alized country recreational trips originate pri- 
marilj' in tlie industrialized urban centers. 

Comparisons between agriculture and indus- 
try may well point up the decided advantages 
enjoyed by those engaged in industry with re- 
gard to productivity and tlie application of 
modern production tecliniques. Yet not so long 
ago industry and urban life were equated ivith 
squalor and poverty, because the profits were 
unevenly distributed among those who con- 
tributed capital and labor. Radical changes oc- 
curred with a greater improvement in produc- 
tivity, but social evolution contributed even 
more toward a greater participation of the work- 
ing population in the net profit of the produc- 
tion process. Industrial workers, who used to 
work without any provision of social security 
and to earn comparatively less than agricultur- 
ists, achieved a status which has gradually 
reversed this situation. The problems of recrea- 
tion arc directly influenced by two factors — 
reduced working periods with early retirement 


age, and highly increased purchasing power. 
Thus no form of recreation is any longer a 
monopoly of a small and well-to-do circle, but 
all forms today lie within reach of the people at 
large. 

A hundred years ago the majority- of the 
world’s population was fully occupied with 
work; in fact, there prevailed an immense ethieal 
valuation of work. Today in every highly in- 
dustrialized and socially developed country, the 
best ways to spend leisure are sought out, in 
harmony nith the trend toward higher income 
and less time for work. These problems are not 
immediately relevant to economic geography, but 
they point to the underlying causes of certain 
developments which are of an increasing im- 
portance in our field. 

Recreation has a dual a.spect : one is the daily 
recreational activities; the other is vacationing. 
Taken together they make up a considerable and 
incre.asing part of the national economic life in 
all the more developed countric.s. 

The first group comprises a very wide range of 
activities, including amusements, sports, and 
other diversions and is generally organized as 
big-business enterprises. Recreational facilities 
of the .same kind, e.g., theaters and cabarets, 
tend to cluster in certain districts of a city, and 
this fact attracts the interest of geographers. The 
entertainment business is characteristically a 
strect-customcr-oriented industry, like a depart- 
ment store. If the customer is not pleased with 
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the goods offered in one place, he Tvill go to an- 
other in order to find what he is looking for. 
Advertisements play an important role in lur- 
ing the people on the street into these estahlish- 
inents, for most of the time they have not yet 
decided what they really want to see. Like other 
functional centers of a city, those of recreational 
aetmties are of much interest to the student of 
economic geography. 

The other aspect of recreation, vacationing, is 
often synonymous with tourism. "WTiy and where 
people travel is largely attributable to contempo- 
rarj' mass psychology, as well as to the power of 
advertising. Jlost people reason in a different 
way than that Boston lady who is said to have 
exclaimed, “'Why should I travel? I am already 
here!” They all long to go elsewhere and do 
something else. Big-city life draws them more 
and more to camping and other forms of out- 
door recreation, while countless vacationists from 
small towns are drawn toward the metropolis to 
spend their vacation there. There were times 
when vacationing meant mainly visits to re- 
ligious sanctuaries (such as Santiago de Compos- 
tela in the pilgrimages of the lliddle Ages) or 
architectural monuments and other places of 
cultural interest. As late as the eighteenth cen- 
tury the beauty of natural landscape was 
scarcely appreciated enough to attract tourists. 
Though the dawning interest in nature, water- 
falls, glaciers, and mountain peaks gradually de- 
veloped into tourism, such travel was at first a 
contemplative way of vacationing, that is, more 
in the way of looking at the landscape than 
entering into it. 

Tourism has become a regular item of com- 
merce, its sale dependent upon a large amount 
of advertising to attract the potential traveler 
to the desired spot. During the past thirty years 
or so traveling by indh-iduals has been in- 
creasingly replaced by group and mass travels. 
The new mode not only cuts down overhead 
costs but also makes accessible to the mass many 
places that were reseiwed for a select few in 
former times. 

This whole development is of interest to stu- 
dents of sociologj', economies, and other such 
disciplines. 'Wliat constitutes the specific interest 
of an economic geographer? It becomes first ap- 


parent when the phenomenon of tourism is 
viewed with respect to the formal structure of 
the landscape. In many regions the physiognomy 
has been completely altered through the mush- 
rooming of hotels and other installations for the 
tourist industrj', as is emdenced by such a term 
as “tourist landscape.” Elsewhere the natural 
landscape has been zealously preserved and 
human influence excluded. The last hundred 
years have witnessed an increasing nnmber of 
national parks and nature preserves in many 
parts of the world. In the United States alone 
there are today 187 national parks and monu- 
ments. These were visited by 80 million people 
in 1960, in contrast to 1.5 million in the early 
twenties. By the same year about one-tenth of 
the total land area of the coimtry had been set 
aside for recreational and similar purposes, in- 
cluding the federal forests. In short, the impact 
of tourism upon the physiognomy of the land- 
scape is significant, leading to two entirely dif- 
ferent lines of development 

Equally important is the influence of tourism 
upon particular levels of the formal structure, 
as may be exemplified by characteristic changes 
in demographic composition. It is not surprising 
that this point has caught the attention of many 
geographers. In the late nineteenth and early 
twentieth century the mountainous areas in 
Switzerland, Austria, France, and Italy at- 
tracted a large nnmber of tourists from the low- 
lands. The tourist industry became the chief 
livelihood in the mountain valleys. There agri- 
culture, unable to compete with production else- 
where, had provided only a precarious living 
and consequently people had started to emigrate, 
sometimes abandoning a village altogether. Tour- 
ism truly marked a turning point in the whole 
way of life in such regions. 

Another field of interest touches the role of 
tourism in the international functional structure, 
i.e., on the highest levels represented. The magni- 
tude of its importance is staggering. The amount 
of money spent in recent years by --Imerican 
tourists abroad equaled about half the total of 
the major United States’ foreign assistance 
(military grants and other aids), of which one- 
fourth was spent in Europe. In Mexico, which 
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received a large share of American tourists, the 
income from the foreign tourists equaled the 
total export value of all commodities in foreign 
trade in 1960. These figures do not appear in the 
balance of trade but play a decisive role in a 
country’s balance of payments. Even in Britain, 
a country often not considered to be a top-rank- 
ing vacation land, 1.7 million visitors brought in 
nearly 2.75 million pounds in 1960. The sums in- 
volved are on a par with the values of major 
import-export items, and tourism at mid-century 
should therefore interest the economic geogra- 
pher in the same way as the movement of com- 
modities from one country to another. 

There is one peculiar aspect of the relation- 
ships established by international tourism. 
Traveling is not a necessity; it belongs to the 
category of nonessentials. And the destination 
of travel is of little consequence for the vaca- 
tioner as long as he believes that lie will find 
what he expects of a vacation. Tlius, the flow 
pattern of tourists is not as rigid as that of es- 
sential commodities, but shifts a great deal in • 
quantity and in direction. On the other hand, 
the tourist industry is capital and labor intensive 
and incapable of adapting itself to any other 
purpose. For obvious reasons the tourist indus- 
try is among the economic activities in which an 


especially large amount of money is spent on 
advertising. 

The last characteristic aspect of this complex 
new development derives from early retirement 
age and prolonged life-expectancy, which ac- 
count for a large increase in the number of re- 
tired people. This group, known in Europe for 
a long time, was formerly restricted to middle- 
class people who formed a distinct sociological 
group living on their “rent” and therefore called 
les rentiers. The sociological range of this group 
has since expanded and the number of those 
living in retirement increased manyfold. In the 
United States — and to a lesser degree in Europe 
— retirement often involves a change of resi- 
dence ; the preferred destination is somewhere in 
a sunny and warm climate. Florida and Cali- 
fornia, the Cote d’Azur, and the Jlediterranean 
in general have become regions where large colo- 
nies of retired people are found, thus perma- 
nently and intensol}' modifying the settlement 
pattern as well as the demographic structure of 
the whole area. 

The processes described in this chapter have 
only just seen their beginning, but their future 
importance is alreadj' envisaged. They are multi- 
farious and complex, constituting a fruitful field 
for research in economic geograph j'. 
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T TOKLD TRADE in economic geography 
is studied for the most part in close connec- 
tion ivith functional structure. The geographer’s 
prime objective is geographical analyses of com- 
modity flow in terms of volume, value, and kind 
of goods. He also studies the physical facilities 
established to handle transportation in the 
broadest sense — both the centers from which 
operations are directed and the media of trans- 
portation. Such analyses will eventually lead to 
a differentiation of the world into major eco- 
nomic regions. 

The particular aspects of the subject are fre- 
quently called geography of transportation, ge- 
ography of trade, and so forth. They are treated 
here as subchapters of economic geography. In 
a treatise of the geography of transportation, 
the whole of geographic substance would have to 
be looked at from the point of idew of transpor- 
tation and all the facts would have to be ar- 
ranged in a systematic order in accordance with 
such a view. Within the framework of economic 
geography, however, transportation represents 
only one facet of a highly complex structure, 
and the range of relevant facts is greatlv nar- 
rowed. 

TRADE AND TRANSPORTATION 

The Flow of Goods: The Flow Charts 

The foregoing chapters contained a large num- 
ber of maps showing the flow of goods from the 


place of production to the place of consumption. 
Such maps are collectively called flow charts. 
They typif 3 ' the geographic point of %’iew, for 
geographers are used to visualizing such rela- 
tionships in the form of maps or maplike dia- 
grams which provude at a glance a clear char- 
acterization of the location and areal distribu- 
tion, Economists may treat the same problem in 
an entirelj’ different manner, either by means of 
tabulation or mathematical equations, or simplj' 
by descriptions. It is stressed again that in gen- 
eral the geographer turns his attention to the 
concrete situation of indi^ddual cases while the 
economist is more concerned with the problem 
of gaining an insight into the general laws that 
govern the trade relationships. 

In order to compile a flow chart, adequate 
statistical data on the flow of goods, i.e., places 
of origin and destination, kind, volume, and 
route of movement, are required. Only in a verj' 
limited number of cases are all these facts estab- 
lished bej'ond doubt; consequently, flow charts 
must be viewed with caution. 

This applies above all to flow charts which 
depict movements within the bounds of a single 
country, for statistical data are far from ade- 
quate in most cases, and little information is 
available bej'ond figures for loadings and un- 
loadings at railroad and trucking stations. Such 
problems and an attempt to solve the difficulties 
involved are thoughtfull.v discussed by E. L. Ull- 
man in his American Commodity Flow (1957). 
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98 • WORLD EXPORTS. This map should be compared with Fig. 99. If is a much simplified 
presentation of essentially the same facts and consequently brings out certain features better. The 
world is divided into the following trade areas: North America, Latin America, Western Europe 
including the British Isles, Middle East, Africa, Far East, Australia and New Zealand, China, 
Eastern Europe, and the LiSSR. Only the interareal trade is shown. 


The -tvell-knotvii maps of Great Lakes trade in 
iron ore, coal, grain, etc., exemplify undertak- 
ings for tvhieh flow charts can be constructed. 
These maps are analytical and deal with single 
products; their statistical basis was usually se- 
cured through painstaking analyses of particu- 
lar industrial sectors. !Maps of trafSc flow on 
railroads, on highwaj's, or any other means of 
communication appear at first to be a sjTithesis 
of such analytical maps ; however, they generally 
do not portray the actual movement of goods, 
but simply the availability of transportation 
facilities. 

The mapping of international trade is less dif- 
ficult, since goods are checked at the border sta- 
tions with respect to the kind, volume, value, 
origin, and destination, and uniform statistics 
are published for most countries of the world. 


Unfortunately, the international statistics, such 
as the United Nations’ Yearbook of International 
Trade Statistics, seldom arrange the material in 
such a way that flow charts for individual goods 
can be constructed in detail; consequently one 
has to have recourse to special publications of 
individual countries. Flow charts contained in 
this text represent both cases, namely, where it 
was possible to make detailed flow charts (e.g., 
coal) and where only the general direction of 
movement could be indicated (e.g., iron and 
steel). 

A word of caution must be spoken concerning 
a large number of maps related to world sea- 
borne trade. The legends of such maps should be 
read carefully ; most of them show, not the actual 
flow of goods, but the density of shipping serv- 
ices. jMoreover, only the scheduled liner services 
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are considered as a rule, thereby eliminating the 
important group of tramp ships, ilany maps 
also exclude tankers and limit themselves to dry 
hulk and general cargo. The world total of sea- 
borne shipments has increased from about 400 
million metric tons before the Second “World 
War to more than 1,000 million tons in 1960, of 
which tanker cargo constituted about 20 percent 
and 47 percent, respectivelj'. Any map which 
does not include all classes of freighters and 
tankers must therefore he considered highly in- 
complete. Yet many maps published do not pro- 
wde adequate information in this respect. 

The Floio of Goods; 

StaiisUeal Check Points 

Statistical check points make it possible to 
chart commodity movements in detail and be- 
tween national hoimdaries. Some of the most im- 
portant ones — ^inland stations and ports for load- 
ing and unloading, and national borders — have 
already been mentioned. For studies of interna- 
tional trade, the national trade statistics gen- 
erally furnish satisfactory data on origins and 
destinations of international commoditj* flow, 
llore difficult to obtain are data on the gateways 
and the routes of movements. Additional check 
points would be necessary to provide a more de- 
tailed and correct picture of flow of international 
trade. 

Especially in large countries, as well as in 
countries with a long coastline or more than one 
coastline, the question of the gateway becomes 
paramount. The point of entrance or departure 
is often predetermined by the geographical loca- 
tion of the point of origin. For instance, it is 
correct to say that in all likelihood United States 
coal exports pass through ports on the Middle 
Atlantic coast even if there should be no data 
available to prove it. Sometimes the relationships 
are not so clear and additional information must 
be secured, as for Swedish iron ore exports from 
the northern fields ; they leave either via the 
Swedish port of Imlea or via Naiwik on the At- 
lantic. This and similar problems can generally 
be solved only with the help of special publica- 
tions. Statistical data on port traffic are fre- 
quently lacking or insufficient, giving only totals 


without specifications. Highl 3 ' useful are the sta- 
tistics published by the Institute for Shipping 
Research in Bremen (Germanj') containing, 
among other items, international statistics on 
shipping, seaports, and sea-borne trade. 

In 1957-1958 ports with more than 20 million 
tons of inbound and outbound eargo showed a 
verj' characteristic pattern of distribution. They 
were found on both sides of the Atlantic, New 
York (38.4 million tons), Philadelphia (23.8), 
Baltimore (29.1), Norfolk (29.9), and Newport 
News (24.6) on the North American coast and 
London (55.8), Rotterdam (73.8), Antwerp 
(35.8), and Hamburg (27.3) on the European 
coast. SlarseiUes (22.2) is the onlj’ world port 
located outside the area mentioned. Even if lesser 
ports with 10 to 20 million tons are included, the 
overall pattern of distribution does not change 
verj’ much: Montreal and Portland on the 
American side of the Atlantic, and Liverpool, 
Belfast, Le Ha\Te, and Amsterdam on the Euro- 
pean side are added. Other ports in this class 
are New Orleans, Vancouver, Genoa, Tokjm, and 
Santos (Brazil). 

Other convenient check points are inland nan- 
gation systems, i.e., canals, rivers, and lakes such 
as the Panama Canal, the Suez Canal, the St. 
Lawrence Seaway, the canals of the Great Lakes 
sj’stem, and the Rhine River. The relevant sta- 
tistics can be used, for example, to indicate the 
routes of Australian wheat exports to Europe, 
whether bj^ waj’ of Suez, Panama, or the Cape. 
The use of these very important statistics in 
geographic studies is often precluded since they 
are not included in the regular statistical publi- 
cations but have to be sought in national docu- 
ments that are frequently difficult to obtain. 
Again the publications of the Institute for Ship- 
ping Research in Bremen are helpful in pro'vid- 
ing at least general information. 

Of the two major canals of the world, the 
Panama Canal and the Suez Canal, the latter is 
far the more important, accounting for 17,842 
transits totaling 154 million net registered tons 
compared with 9,187 transits and 45 million net 
registered tons for the Panama Canal (1958). 
The Suez Canal increased in importance as the 
Middle East became an outstanding producer 
of petroleum. Once forming a major link in inter- 
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continental trade between Europe and India, tbe 
Far East, and Australia this lOl-mile-long sea- 
level canal, which was opened as early as 1869 
and admits ships up to 37 feet draft, performs 
a function very different from what it used to 
he. Today two-thirds of the trafBc is made up of 
liquid hulk (tanker cargo). The tankers are 
loaded on their northbound voyage, but return 
empty on the southbound voyage. 

For the Panama Canal as for the Suez Canal, 
the number of transits and the volume of cargo 
nearly doubled in the 1950 's. There is a slight 
but significant difference between the two; the 
volume of cargo carried through the Panama 
Canal increased relatively less than the number 
of transits, pointing toward the dominance of 
arge tankers at the Suez Canal. The percentage 
distribution of cargo carried over the principal 
ocean trade routes focused at the Panama Canal 
are as follows (1958) ; 


East coast of U.S. 


Europe 

U.S. ii .coastal 


and 


and 


'South America 26% 

Far East 15% 

iWest- coast of U.S. 

and Canada 11% 

South America 11% 

6 % 


Of the al cargo, 65 percent was moving from 
the At -tic to the Pacific, while only one-third 
was northbound; the number of transits was 
about equal in the two directions. 

Among the most important inland canals are 
those connecting the Great Lakes. Their function 
is mainly within the structure of North Ameri- 
can heavy industry, and its ups and downs are 
reflected in the statistics of lake shipments. The 
St. Mary Falls Canal had 69.6 million short tons 
of cargo in 1959 but 115 million in 1955 ; corre- 
sponding figures for the Detroit Fiver were 92.6 
and 132. Though the Great Lakes are interna- 
tional waters and normal ocean freighters have 
had access to the lake ports through the St. 
Lawrence Seaway since 1959, a greater part of 
trafiSc On the Great Lakes is functionally con- 
sidered inland transportation. Traffic on the Sea- 
way has been less than was anticipated in the 
planning, and a large part of it consists of iron 


ore for United States consumers. This is not the 
place to discuss the problems involved, but we 
should not forget that not only the use of the 
canal and river systems but also access to 
Montreal is prohibited by ice for several months. 

With the help of these and other cheek points, 
the economic geographer will be able to con- 
struct flow charts which indicate routes of com- 
modity movement with a fair degree of accuracy. 

Transportaiion Facilities: 

Economic and Technical Considerations 

Generally speaking, the value of a commodity 
increases as it moves from one place to another ; 
this resembles somewhat the increase in value 
through manufacturing (secondary production) 
and it expresses in terms of money one section 
of tertiary production. Therefore, price quota- 
tions for goods are not uniform along the way 
from the producing point to the consuming area. 
Here it sufSces to mention two of the most im- 
portant quotations. The first is free on board 
(f.o.b.), which implies that in addition to the 
initial costs of goods all the expenses for loading, 
export duties, etc., are borne by the exporter or 
seller. The importer or buyer, however, must be 
responsible for freight charges to the point of 
destination and the insurance during the trans- 
port, to mention the two most important items. 
The price upon arrival at the port of destination 
is therefore generally quoted as c.i.f., meaning 
cost -r . insurance -F freight. We will return to 
this subject later when world trade in general 
is discussed, because export figures are usually 
based on f.o.b. prices and import figures on c.i.f. 
prices. 

Insurance is a determining factor in the final 
cost structure ; it plays an important role in the 
competition between different carriers, e.g., rail 
and sea transport, and especially in the competi- 
tive position of air transportation, for the higher 
freight rates of the latter may be offset by 
greatly reduced rates of insurance. 

The ratio between initial production costs of 
a commodity on the one hand and freight and 
insurance rates on the other forms a good indi- 
cator of how sensitive a commodity price is to 
transportation costs. Low-value bulk goods, 
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such as industrial raw materials, are frcuerally 
shipped by the cheapest means, while poods with 
a high specific value are much less sensitive to 
freight rates. Water .shipping is on the whole 
cheaper than overland transportation (rail or 
trucking), and air transport is the most costly 
as far ,as freight rates are concerned. But freight 
rates can be manipulated in various way.s so 
that they do not nocc.ssarily represent the ef- 
fective transportation costs. They are conse- 
(luently used as one of the most cfileient and 
important tools in planning and directing com- 
modity movements and hence the total economy. 
The concept of the freight structure of an eco- 
nomic area derives from this manipulation. The 
freight structure may be constructed in favor of 
one specific means of transport, one specific 
route, traffic in one particular direction, or for 
one kind of goods. Examples to that effect are 
copious throughout the history of economic de- 
velopment as well as in the economic geography 
of any region. 

Besides these economic factoi's, technical fac- 
tors should also be taken into consideration. Bulk 
raw materials, such as ores or raw cotton, de- 
mand different media of transportation than 
manufactured goods, though both may be 
shipped by rail, truck, or ship. It becomes ap- 
parent if we tliink of electricity, for example, 
which is transmitted exclusively through its own 
transportation system, by wire ; or of coal, which 
has not so far been susceptible of pipeline trans- 
portation but may be so soon ; or of oil and gas, 
which are preferably shipped by pipeline. Natu- 
ral gas poses a great problem for ocean trans- 
port, in part solved recently through liquefying 
it at low temperatures. It is thus not the cost 
factor alone that determines the media of trans- 
portation. 

Transportation Facilities: Availabilities 

The availability of transportation has been 
studied and mapped in many different ways, 
of which the following three are employed most 
frequently: (1) a regional division based on the 
dominant tj^De of service available or on char- 
acteristic combinations of such services; (2) 
density of transportation nets, generally includ- 


ing a strip of land twenty to thirty miles wide 
on both sides of the lino of transportation. Such 
maps are very effective for portraying the areas 
with or without adequate transport services and 
arc thus found in many publications; (3) quali- 
fication of available services based on traffic 
density, carrying capacity, etc. A number of 
maps which were discu.ssed earlier under Flow 
Charts may be included here. 

All these generalized representations necc.s- 
sarily neglect a number of points, .some of which 
may be of the utmost importance. In rail trans- 
portation, ns in all the other services, the ef- 
ficiency with which goods are loaded and un- 
loaded is a decisive factor. Efficiency means not 
only achieving a maximum turnover in a mini- 
mum time at a minimum cost, but also keeping 
damages and losses to a minimum. For certain 
.soft iron ores, for example, los.se.s incurred during 
transporting operations may run as high as 25 
percent. 

No road is better than the weakest link of the 
.system. Furthermore, viability is frequently 
hindered by seasonal elimatic changes. In all 
the tropical countries, highways arc classified 
primarily into dry-weather and all-weather 
roads. In middle latitudes the cold season re- 
places the rainy sea.son of the tropics as obstruc- 
tive to road traffic; mountain roads are blocked 
for months by deep snow and avalanche danger. 
In fact, before the coming of modenr road trans- 
port, winter presented a less serious obstacle to 
mule and sled trains traveling over Alpine passes 
in Central Europe; todaj- only a few are kept 
open, at great cost, to permit the passage of 
automobile traffic. 

Ocean transportation is greatly affected by 
the size of the vessels, since port facilities must 
be made accordingly. Many shipping centers have 
lost their significance and moved elsewhere be- 
cause modern vessels require ample depth of 
water. The deeline of Macao and the rise of Hong 
Kong are one such example. The recent intro- 
duction of the supertanker in petroleum trans- 
portation has caused wide repercussions of a 
similar nature. 

Likewise the size of aircraft and their speed 
largely determined the structure of air trans- 
portation. A number of first-class airfields have 
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dropped out of international air traffic since the 
introduction of long-distance jet flights, and a 
new system of feeder lines and trunk lines has 
been instituted. Changes like these are motivated 
in the first place by the availabilit 3 ' of a certain 
tj'pe of conveyance. 

Trade Services 

So far we have been concerned with the trans- 
portation of commodities, i.e., of tangible objects 
moved from one place to another. One exception 
was the tourist trade mentioned earlier. Incom- 
ing foreign tourists ma 3 ' he regarded as equiva- 
lent to the exports of goods, and outgoing native 
tourists as imports. However, there are still many 
other functional connections within the structure 
of international trade which ought to he included 
here. Equal in importance to tourist trade are 
capital exports and imports, whether they are 
in the form of investments, grants in aid, or 
transfer of earnings. Communications media, like 
telephone, telegraph, radio, mail, form another 
segment. 

mile all exchange mentioned so far may 
come under floio of goods in a broad sense, cer- 
tain central services responsible for the function- 
ing of the whole system, and the central places 
where these ser^'ices are located, should also he 
considered within the functional structure of the 
highest international order. What maj' he in- 
cluded there is shown in the foUowing para- 
graphs. 

Headquarters of international business organi- 
zations are generallj' located at the turntables of 
world commerce. However, there are some nota- 
ble exceptions ; for instance, the prominence of 
Connecticut or Zurich (Switzerland) in the m- 
surance business, or numerous financial centers 
of international importance. Banking and m- 
surance are other fields in economic geograp j 
'«'liere few case studies have so far been made. 
Likewise studies of the locational factore of 
commoditj' exchanges (wheat, cotton, rubber, 
etc.) and stock exchanges, which are found close 
to production areas, at centers of commerce, or 
near the market, are almost completely lacfang 

On the other hand a substantial geographical 
literature is available on the role of switching 


points like seaports, railroad centers, etc., and 
the reasons for their being. A special case is 
represented hi' the free ports or foreign-trade 
zones wherever foreign trade touches the national 
territory. Such free-trade zones were established 
to facilitate the re-export of goods. Though 
goods are unloaded and stored, they do not pass 
the customs and therefore do not enter the na- 
tional territory from the customs’ point of view. 
Free ports came into existence primarili' where 
re-exports make up a substantial portion of the 
trafBe. Outstanding examples are Penang, Singa- 
pore, and Hong Kong, all of which have plaj-ed 
an important role in the entreport trade. A 
foreign-trade zone may he limited in extent, but 
sometimes extends over a large territory as in 
the above-mentioned eases, where it includes 
whole islands and the adjacent territory. Usualh- 
foreign-trade zones in H.S. ports have a very 
limited area, and so do those in European coun- 
tries. 

FOREIGN TRADE 

Definition and Statistical Basis 

Foreign or external trade refers to all the com- 
modities that enter or leave the customs area of 
a countri'; in the event that thej' merelj’ pass 
through a country, they generaUi' do not appear 
in the statistics. Commodities which are not 
cleared for domestic consumption hut are re- 
exported are included in figures referred to as 
“general trade,” whereas the.v are excluded 
from “special trade.” Definitions of statistical 
data should always be carefully consulted m 
using trade statistics. Explicit commentaries are 
given in the United Nations Ycariook of Inter- 
national Trade Statistics. 

As alreadj' mentioned, the quoted price of an 
export commoditj' corresponds to its f.o.b. value 
and that of an import commodit.v to the c.i.f. 
value. A number of other special considerations 
explain the discrepancies which any student will 
observe between the values of corresponding ex- 
port and import figures given bj* two different 
countries. For example, cargo may be rerouted 
on the waj" or maj* be still en route at the end of 
a fiscal j'ear. In 1959 the total world exports 
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calculated by the United Nations was lOO.fiOO 
million dollars and the imports 105,100 million 
dollars (cxeludinp the trade of Albania, Bul- 
garia, mainland China, Mongolian People’s Hc- 
public, North Vietnam, Czechoslovakia, Hnmnnia, 
and the USSR). The total world trade is defined 
as the sum of total exports and total imports. 

A great deal of standardization clToetetl by 
the United Nations Standard International Trade 
Classification (S.l.T.C.) facilitates international 
compari.sons. It groups commodities into the 
following largo commodity classes: 

0 Food 

1 Beverages and tobacco 

2 Crude minerals, inedible, except fuels 

3 Mineral fuels, lubricants, related materials 

4 Animal and vegetable oils and fats 

5 Chemicals 

G JIanufactured goods classified by material 

7 Machinery and transport equipment 

8 iliseellaneous manufactured articles 

9 Miscellaneous transactions and commodi- 
ties 

In order to construct flow charts the export 
figures are obviously more appropriate than the 
import figures. 

Foreign trade is mea,sured in terms of cither 
volume or of value. Very instructive is a com- 
parison of the development by index values. If 
1953 is taken as index year, indices of develop- 


ment for the world in 1938 
follows : 

and 

1959 

arc as 

r 

ms 

1953 

1939 

1 Exports: 

Food and raw materials 

99 

100 

139 


*33 

*100 

* 86 

Fuel 

56 

100 

133 


*42 

*100 

*106 

Manufactured goods 

54 

100 

140 


•50 

*100 

*106 

1 For Comparison: 

1 Population 

82 

100 

109 

1 Primary commodities 

production 

77 

100 

116 

Manufacturing, production 

50 

100 

131 

1 * — value index, all others volume index 



These figures point to the di.sercpancy in price 
behavior among the difTcrent classes of commodi- 
tie.s, especially between primary and secondary 
production; this was recognized above as one of 
the great problems that separate the industrial- 
ized and the less developed countrie.s. 

Italancc of Trade and lialancc of Paymenis 

The .statistical data mentioned so far refer to 
commodity movements, but not to movements of 
other kinds, like tourism. The balance of trade 
is the ratio between the total value of exports 
and that of imports. If the imports show a 
higher value than the exports, the balance of 
trade is called negative, and if vice versa, 
positive. The United States has a positive balance 
of trade wliile lVc.stern Europe has traditionally 
been negative. If a country had no other sources 
to compensate the negative trade balance, it 
would become poorer and poorer. Whether this 
is happening or not is indicated by the balance 
of payments, which includes the so-called in- 
visible imports and exports. Important items of 
invisible imports and exports ore income on 
investments, travel, transportation, miscellaneous 
services by the governments concerned as well 
as by private organizations. The striking ex- 
,imple of Mexico, where the invisible exports 
have equated the export of commodifies in re- 
cent years, was cited above. In the United States 
they made up about one-third of the total “ex- 
ports of goods and services’’ in 1960. 

Colonial economy was generally characterized 
by the strong necessity of obtaining a positive 
balance of trade, since colonial territories had 
few opportunities to compensate the negative 
trade balance. Their balance of payments fre- 
quently tended to the negative side because of 
large payments of interest on foreign invest- 
ments. The industrialized countries, on the other 
hand, benefited from an almost complete mo- 
nopolj- of secondar 3 ' and tertiarj- production and 
the capital strength resulting from it. 

Generali}' speaking, economic geographers pay 
undue attention to the balance of trade and over- 
look the significance of the balance of payments 
in evaluating the economy of a country. It is of 
course a borderline field between economics and 
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economic geography ; -while the problem of estab- 
lishing a correct balance of pajnnents is -within 
the realm of economies, an economic geographer 
should be fully a-ware of its importance. 

Foreign Trade of the United States 
and the 'World 

Some of the considerations in the foregoing are 
applicable to t-wo specific eases: (1) the changes 
that have occurred during the past hundred years 
in a country that rose from a quasi-colonial status 
to the highest degree of industrialization and 
(2) the situation in 1960. A number of statistical 
data are compiled from the original sources to 
bring out certain characteristics. The main 
sources are Statistical Abstracts of the United 
States, Historical Statistics of the United States 
— Colonial Times to 1957, and Annual Reports of 
the International Monetary Fund. 


(2) A further shift toward the tertiary occu- 
pations is clearl 3 ^ reflected in the balance of pa}'- 
ments. At first it was virtuallj- determined bj' 
the commoditj' trade in crude and manufactured 
goods ; in later years it became much influenced 
by so-called invisible items — returns from financ- 
ing, services, etc. On the debit side, American 
tourists abroad began to constitute an important 
item, as has been pointed out above. The heading 
E, “others,” as a debit for 1960 was in large 
measure made up of military expenditures 
abroad. 


BALANCE OF PAYAIENTS ON 
GOODS AND SERnCES 

(a) merchandise, (b) transportation, 
(c) travel, (n) investments, (e) others 
in percent of total 




TOTAL 



UNITED STATES 


IN 





BILLIONS 



(1) The changing importance of the various 


OF 



commoditj' groups is indicative of the changing 

YEAR 

DOLLARS 

.A 

B 

national economy. Exports of crude materials in 

1860 

0.4 

91 

8 

anj' form and foodstuffs declined in importance 

1900 

1.7 

96 

1 

as manufactured articles increased in volume 

1929 

7.0 

76 

6 

and value, reflecting a shift in the occupational 

1960 

29.1 

66 

6 

pattern from primarj’ to secondarj' occupations. 



IMPORTS 

It is also evidenced in the corresponding devel- 


TOTAL 



opment in the import trade — increase of crude 


IN 



materials and decrease of manufactures. The 


BILLIONS 



commoditj' groups distinguished here are (a) 


or 



crude materials ; (b) crude foodstuffs ; (c) manu- 

YEAR 

DOLLARS 

A 

B 

factured foodstuffs; (d) semimanufactures; and 

1860 

0.4 

86 

4 

(e) finished manufactures. 

1900 

1.2 

76 

3 

1929 

5.9 

76 

9 


I960 

23.3 

63 

8 


16 — 
11 14 


CHANGING IMPORTANCE OF 
COMMODITY GROUPS IN 
FOREIGN TRADE 

Export-Import, Percentage of Total 


-TE.UIS 

1860 

1900 

1921-1925 

1956-I9G0 


(3) Both the balance of trade and the balance 
of paj-inents in the last centurj’ were frequentlj" 
negative ; since the turn of the centurj', however, 
both ratios have been on the positive side in 
most years (except during the 1930’s following 
the depre.ssion). IVhile the balance on goods and 
services has remained positive ever since, the 
total balance of paj-^menfs has sho^vn a deficit 
since 1958 owing to other factors not to be dis- 
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cussed here. Economic geograpliers wlio are con- 
cerned with the different stages of economic de- 
velopment from an underdeveloped to a highly 
industrialized state will find ample food for 
thought in the example of the United States. 

(4) The changes that occurred within the 
United States are necessarily reflected in the 
country’s trade relationships with other parts 
of the world. The following table is self-ex- 
planatory. 


DIRECTION OF FOREIGN TR.A.DE 
Export-Import, in Percent of Total 




lATIX 




YEAR 

C.YNAD.A 

.Auzmc.A 

EUROPE 

ASIA 

OTHERS 

1860 

7-7 

14-23 

74-61 

3-8 

2-1 

1900 

7-5 

9-20 

74-52 

5-17 

5-6 

1929 

18-11 

19-25 

45-30 

12-29 

6-5 

1956 

22-23 

22-32 

27-23 

14-16 

15-6 


(5) Changes in the national economy and 
external trade relations had an effect upon the 
relative importance of the various customs dis- 
tricts, or in other words, the gateways of external 
trade. A close comparison of the following fig- 
ures with those above will bring out significant 
changes. 


RELATIVE LMPORTANCE OF THE 
CUSTOMS DISTRICTS 
Export-Import, Percent of Total 



AT- 


SIEX- 

PA- 

NORTH- 


LANTIC 

GULF 

ICAN 

CIFIC 

ERN 

TEAR 

COAST 

COAST 

BORDER 

COAST 

BORDER 

1860 

48-87 

46-5 

04) 

2-2 

4-6 

1900 

69-82 

17-3 

2-1 

5-7 

7-7 

1929 

46-67 

22-7 

2-1 

11-12 

19-13 

1954 

44-58 

19-11 

4-1 

11-9 

22-21 


THE WORLD 

Mercantilism, which saw its heyday between 
the sixteenth and the eighteenth centuries, con- 
tended that world trade was above all an ex- 
change of manufactured goods for raw materials. 
Consequently, the spread of industrialization to 
nonindustrial countries was considered to have 


an adverse effect upon international trade. Actu- 
ally, trade between industrialized countries is 
very important, since the highly diversified econ- 
omy of an industrialized country stimulates thf 
exchange of such items as can be obtained only 
from another industrialized country. Not only 
is the volume of trade larger among industrial- 
ized countries, but the rate of its increase is alsc 
considerably higher in recent years than else 
where. 

For the purpose of analyzing the statistical 
data, all the countries are conveniently assembled 
into three groups: (A) industrialized countries 
— United States, Belgium-Luxemburg, Federal 
Republic of Germany, France, Italy', Nether- 
lands, Denmark, Norway, Sweden, Austria 
Switzerland, United Kingdom, and Japan; (B) 
the Soviet bloc, including mainland China (re- 
cently the countries of this group have beer 
called “countries with centrally planned econo- 
mies’’) ; and (C) all the others. Only the export 
values (f.o.b.) expressed in billions of dollars 
will be considered. The situation may be sum- 
marized roughly as follows: about one-half of 
world exports are shared equally between groups 
A and C ; one-third is within group A, while the 


TOTAL TRADE, 

1960 


(WORLD EXPORTS, 

F.O.B.) 

112.0 BILLION DOLLARS" 


Trade within group a 

37.3 

(33%) 

Exports from a to c 

32.1 1 

[ (54%) 

Exports from c to a 

28.7J 

Exports from a to b 

2.3 1 

1 (4%) 

Exports from b to a 

2.0J 


“ E.xclusive of trade of group B. 


trade of B with either A or C is negligible. The 
remaining 9 percent is mainly the trade between 
different countries in group C. The trade within 
group A increased by 20 percent from 1959 to 
1960, while the trade between group A and group 
C countries grew only by' 8.5 percent. The United 
States contributed more than 60 percent of the 
exports from Groups A to C, but imported only 
one-third of the exports from Groups C to A. 

TVhat becomes clear from the preceding para- 
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StaUsUcal source: United iVoiton# Yearbook of Iniemalional Trade StatUikt, 1958 
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graph is the unique position of "Western Europe 
in world trade. At different places in the present 
volume, it has been brought home that Western 
Europe as a whole constitutes the major deficit 
area for all sorts of crude materials — above all, 
foodstxiffs. As much as one-half of all world im- 
ports and exports flow in and ont of European 
countries ; however, somewhat more than 50 per- 
cent of them represent the trade between Euro- 
pean countries themselves. It brings us to a cru- 
cial point, namely, that foreign trade is defined 
to be the trade between customs zones of differ- 
ent countries. Foreign-trade statistics could fluc- 
tuate from one year to another without any ap- 
preciable change in the overall flow of goods if 
the statistical units were changed. Theoretically, 
foreign trade would be nil if all the countries 
of the world were united in one big customs area 
as long as one does not choose a new definition 
for foreign trade. On the other hand, if there 
were a larger number of nations and hence cus- 
toms units than at present, the volume of foreign 
trade would also be larger, without any material 
change in the actual exchange of goods. If the 
trade within the European Economic Community 
and the Free Trade Area were excluded from the 
total world trade, the latter would be reduced by 
more than 10 percent ; likewise if the intra-West- 
European trade were altogether excluded, the 
total world trade would be about one-fourth less. 

As regards the trade between different coun- 
tries of Group A, the exclusion of intra-Euro- 
pean trade would alter the picture considerably. 
The trade within Group A would be reduced to 
a mere 12 percent of world exports and to only 
8 or 9 percent between "Western Europe and the 
United States. 

Finally, it should not be lost sight of that the 
discussion on the foregoing pages is based ex- 
clusively on the value of exports, and not on the 
volume. The value of manufactured goods has re- 
mained strong, while the value of raw materials 
has been decidedly weak. In 1960, for example, 
the prices of cacao and copra underwent sharp 
declines while prices of jute and long-staple 
cotton showed upward trends. Let us repeat : on 
the whole the industrialized countries profited 
more from recent price changes than the primary 
exporting countries. 


WORLD ECONOMIC REGIONS 

The Proileni of Regionalizaiion 

The task of dividing the earth’s surface into 
economic regions presents the same problems as 
were discussed in Chapter 1 and in Chapter 6. 
Actually there is no such thing as a true system 
of regions which is to be uncovered tlmough scien- 
tific research; on the contrary, any system of 
regional divisions is a product of our mental 
sj-nthesis. It is therefore qnite conceivable that 
different workers should arrive at different re- 
gional S3'stems even if painstaking and seientifi- 
eallj" correct procedures are emploj'ed. 

Another consideration is that there are two 
entirelj' different avenues of approach to geo- 
graphic analysis — the formal and the functional 
approaches. So far in the present chapter we 
have been concerned solelj’ with functional as- 
pects. The text will be concluded in the next sec- 
tion with a division of the world on a functional 
basis. This is quite natural, since functional as- 
pects are necessarily brought forward in a dis- 
cussion of world trade. Nevertheless, the problem 
of a regional di\nsion of the world on a formal 
basis will be considered briefly — even if only for 
antithesis and to stress the difference in outlook 
between the two approaches. 

From the standpoint of economic geographjq 
the primary division of the world is into ecumene 
and anecnmene (or nonecumene). The anecumene 
should be further subdivided according to its 
potential uses. Since most of the physical factors 
find an integrated expression in the natural 
vegetation, it may best sem’e as a criterion for 
the first-order subdivision. 

It is more difficult to find a sound principle 
for a similar subdi'sdsion of the ecumene. Some 
authors have suggested that the ratio of area 
in natural landscape to area in humanized land- 
scape be used as an indicator. IMost geographers 
however, have preferred to consider only the 
antlmoposphere as the primary criterion. The 
first subdivision is based on the type of land use 
(urban, agricultural, etc.). Such regions are 
further differentiated on the basis of the degree 
of economic development. As an example we 
may refer the reader to the World Occupance 
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Types of Philbrick (1957), but there are many 
other studies as well. 

An earlier statement that formal structure 
changes only slowly in comparison with func- 
tional structure becomes Very important in this 
context. While functional structures may be 
changed overnight, any such changes have to 
take into account the existing concrete facts of 
the formal structure which alter only slowly. 
This is something one should never forget in con- 
sidering the problems of development, nationali- 
zation, reeonstruetion, etc. 

The Functional Structure of World Economy 

REGIONAL VERSUS NATIONAL DIVISION 

Before one seeks to study the functional struc- 
ture of world economj’ and to plot it on maps, it 
is well to consider whether such a study should 
be based on individual national units or not. In 
general, political boundaries tend to be disre- 
garded in geographic study, and certainly a 
formal regionalization will almost always do 
without them, except when the area' of study is 
defined by such boundaries. Even then, the delin- 
eation of subregions is preferably based on non- 
political (frequently called natural) boundary 
lines. 

In economic geography the problem presents 
itself somewhat different!}’' for two reasons. First, 
most statistical data are summed up by political, 
i.e., statistical units. One method of transferring 
such data on any desired areal unit is by way of 
dot maps ; this has been mentioned in the begin- 
ning of our discussions. Still, it is a rather cum- 
bersome and not always practicable way. The sec- 
ond reason is more significant. National units as 
realities play a decisive role in economic geogra- 
phy, and constitute one representative of func- 
tional areas themselves. In an evaluation of the 
various geospheric components, political (and 
implicitly, economic) boundaries assume an out- 
standing importance for, the student of economic 
geography. 

In plotting economic data, however, it seems ad- 
visable to consider only that part of the country 
which may be regarded as ecumene. This princi- 
ple has been followed throughout the present 


volume, i.e., the boundary line between unin- 
habited and inhabited areas is considered to be 
represented by the isopleth of 1 inhabitant per 
square kilometer (about 2.5 per square mile). 

THE GROUPING OP COUNTRIES 

The conventional grouping, as by continents, 
gives way to one based on certain economic 
characteristics. A few possibilities are mentioned 
here. 

A simple way is to divide the world into 
economic regions according to various trade 
agreements. In 1962 the following trade areas 
are recognized, among others; (a) Central Amer- 
ican Free Trade Area, comprising El Salvador, 
Guatemala, Honduras, and Nicaragua; (b) Latin 
American Free Trade Association, comprisiag 
Argentina, Brazil, Chile, IMexico, Paraguay, 
Uruguay, Colombia, Peru, and Ecuador; (c) 
European Economic Community, comprising 
Belgium, Prance, Italy, Luxemburg, Nether- 
lands, and the Federal Republic of Germany; 
(d) European Free Trade Association, com- 
prising Austria, Denmark, Norway, Portugal, 
Switzerland, United Kingdom, and Sweden; (e) 
British Commonwealth; and (/) the Communist 
bloc. 

Another division, used by the United Nations 
in the Yearbook of International Trade Statistics, 
is into developed and underdeveloped areas. The 
former include the United States, aU the coun- 
tries of Western Europe, Japan, Australia, New 
Zealand, and the Republic of South Africa. The 
Communist countries form a group by them- 
selves (Albania, Bulgaria, China (mainland), 
Mongolian People’s Republic, North 'Vietnam, 
Czechoslovakia, Eastern Germany, Hungary, 
North Korea, Poland, Rumania, and the USSR). 

StUl other significant dmsions are based on 
the medium of currency, such as weak- and hard- 
currency countries, or the dollar and the pound- 
sterling areas. 

A MAP OF WORLD ECONOMIC REGIONS 

The map of world economic regions (Pig. 100) 
represents a simple and systematic attempt to 
depict the functional structure of world economy 
and should be studied in conjunction ■with the 
map of world trade. The statistical basis is pro- 
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vided by forcign-trndc statistics. This is in many 
respects tiic most reliable source of information 
despite the fact that data from the Communist 
bloc do not conform to S.I.T.C. and that statistics 
on China were compiled entirely from secondary 
sources. To bo sure, there may be other sources 
^vhieh are more sigmificant in principle, but most 
of them are rather incomplete or lc.ss trustworthy 
than the foreign-trade statistics, which is an 
official register of all the items that pa.ss through 
the customs. 

The compilation of the map followed three 
stcp.s. Tlie first stop was to establish the relative 
position of all the countries with re.spcct to ex- 
ports and imports. The flow of major imports 
and exports to and from each country was noted. 
The map provides at a glance the delineation of 
four major realms of interdependence oriented 
toward the North American center of gravity. 
Western Europe, Southcn.st Asia, and the Com- 
munist block. All the countries within each realm 
have common bonds insofar ns the majority of 


their cjtports and imports are dircctwi toward 
the centers named above. There are notable ex- 
ceptions. marked with arrows pointing in the 
direction where such anomalies occur. For ex- 
ample. one docs not fail to note the inroads made 
upon the Western Hemisphere by (he Enropcai! 
realm, nor the still existing tics between the 
latter and the former French Indochina. 

The second stop eonsiste<l in determining from 
foreign-trade statistics the functions of each 
eountrj- according as its exports were mn<ie np 
mainly of innnufactnred gomls or of crude ma- 
terials. Fnfortnnately data relevant to tertiary 
production wore not available for all countries; 
they would have helpcel to bring out still another 
important distinction. 

The List step was to differentiate trade further 
in terms of the intensity with which a certain 
function is performed. Intensity was measured 
as per capita value of foreipi trade; according 
as it is above or below the world average, the 
countric-s were divided into two groups. 
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text; consequently these readings are grouped in accordance with the main 
plan of the book. 

Tlie fact that certain fields have been neglected by geographers in the 
past is reflected in an uneven coverage of the subjects. There are, for ex- 
ample, relatively few studies dealing with agricultural commodities in world 
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TABLE I— AGRICULTURAL PRODUCTION 
Sources: l^roditclion IVar^ooA*, F.A.O. Trade Ycarhooh, F.A.O. 


PRODUCTS 

WOULD PRODUCTION, 1901 

WORLD EXPORTS, 1901 


Area in ha“ 

Quantity in t‘ 

Quantity in t* 

Value per 8 V 

AMieat 

200 300 000 

243 700 000 

40 541 000 

S 05.5 

Wheat flour 

— 

— 

4 541 000 

85.2 

Rve 

29 120 000 

37 200 000 

1 831 000 

54.2 

Alaize (corn) 

lOS 900 000 

224 200 000 

13 7CS 000 

49.9 

Barley 

62 SOO 000 

93 000 000 

7 331 000 

48.2 

Oats 

43 000 000 

60 400 000 

1 304 000 

4S.5 

Rice (paddy) 

119 500 000 

239 500 000 

6 13S 000 

109.0'” 

Groundnuts 

15 SOO 000 

13 900 000 

1 325 000'” 

175.0'” 

oil 

— 

— 

273 000 

346.0 

Palm kernels 


1 030 000 

705 000 

125.0 

oil 

— 

1 170 000 

5S6 000 

210.0 

Soybeans 

21 700 000 

27 300 000 

4 158 000 

94.5 

oil 

— 

— 

391 000 

2S6.0 

Potatoes 

25 300 000 

2S4 900 000 

2 626 000 

56.6 

Cacao beans 

— 

1 0S5 000 

1 024 000 

47S.0 

Coffee 


3 S95 000 

2 716 000 

678.0 

Tea 


950 000<=> 

5S0 000 

1115.0 

Sugar cane 


413 600 000 

20 3S5 000”” 

105.0<” 

Sugar beets 

6 Oib 000 

1S5 140 000 

112.0”” 

Grapes (all purposes) 

10 100 000 

43 700 000 

610 000 

1S2.0 

(for wine) 


34 500 000 

28 016 000'” 

192.0 

Cotton (lint) 

33 obb 000 

10 900 000 

3 609 000 

G33.0 

Cottonseed 

33 000 000 

20 500 000 

344 000 

78.2 

Wool, greasy basis 

— 

2 527 000<=> 

1 485 000 

1092.0 

clean basis 

Livestock 

— 7 

1 444 000‘=) 

1 020 000 

1584.0 

cattle 

— 

S99 400 000'” 

3 920 000 

129.0 

pigs 

— 

520 700 000'” 

2 570 000 

48.4 

sheep 

IMilk 

— 

988 200 000'” 

— 

— 

COW 

— 

310 000 000 

— 

— 

goat 

— 

8 200 000 

— 

— 

sheep 

— 

6 SOO 000 

— 

— 

buffalo 

— 

15 700 000 

— 

— 

total 


340 700 000'” 

1 200 000'” 

30S.O<” 

317.0”) 


• ■ • — information. — = None or negligible or entrj’ not applicable. * Estimated. 

“ ha = hectares; 1 ha = 2.47 acres. 

** t = metric tons; 1 t * 0.984 long ton * 1.102 short tons. 

(1) shelled; (2) 1960; (3) numbers; (4) milled equivalent; (5) condensed and pondered; (6) condensed; (7) dried; 
(8) wine in hectoliters: 1 hi = 26.42 gal. U.S.; (9) sugar, raw; (10) sugar, reSned; (11) sugar, raw basis. 
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TABLE II— MINERAL PRODUCTION 

Source: Stalislical Yearbook, United Nations 


TVORLD PRODUCnOK, 

PRODUCT IN ilETRIC TONS," NOTES 

1961 


Coal 

1 942 700 000 

Lignite 

663 500 000 

Crude petroleum 

1 123 700 000 

Alanganese ore 

5 500 000 

Iron ore 

230 300 000 

Copper ore 

3 760 000 

Lead ore 

2 030 000 

Zinc ore 

2 810 000 

Tin concentrates 

164 500 

Bauxite 

25 090 000 

Chrome ore 

1 320 000 

Molybdenum ore 

33 120 

A'anadium ore 

7 990 

Tungsten ore 

20 400 

Nickel ore 

300 000 

Cobalt ore 

17 000 

Antimonj' ore 

31 600 

Mercur 3 ' 

7 030 

Gold 

1 080 

Silver 

6 700 

Diamonds 

6. 

.Asbestos 

1 640 000 

Sulfur .A 

6 900 000 

B 

7 600 000 

Phosphate rock 

35 600 000 

Potash 

8 930 000 

Magnesite 

3 370 000 


Anthracite and bituminous coal 
Lignite and brorni coal 
Excl. natural gasoline 

Ain content, high-grade ore containing 30% or more 
of manganese; excl. 1 

Fe content, inch manganiferous iron ores, excl. py- 
rites; excl. 1, 5 

Cu content, inch copper content of mi-xed ores; 
excl. 1, 2, 4, 5, 8 

Pb content, inch lead content of mLxed ores; excl. 
1, 5, S 

Zn content, inch zinc content of mLxed ores; excl. 
1, 2, 5, 7, 8 

Sn content; e.xcl. 2, 6, 8 
Crude ore; excl. 1, 8 

CrjOj content; excl. 2, 3, 4, 6, 7, 8, Albania 
Mo content; e.xcl. 1, 5, 7, 8, Spain, Yugoslaria 
V content; excl. 8, .Argentina, Congo (Leopoldrillc), 
AIe.xico, Morocco, Sjjain, Norway 
WOi content; excl. 1, 5, 8 

Ni content; e.xcl. 8, .Albania, Bolivia, East Gcrmanj' 
Co content; excl. 8 
Sb content; e.xcl. 1, 2, 4, 8 
Excl. 1, 2, 8 

Fine gold content of ores mined; e.xcl. 2, 7, 8 
Content of ores mined; e.xcl. 2, 7, 8 
Gems and industrial diamonds, mine and alluvial 
production of uncut diamonds; excl. 8 
Nonfabricated asbestos fibers and asbestos powder; 
e.xcl. 1, 2, 8 

Recovered from pyrites; e.xcl. 1, 8 
Native sulfur; excl. I, 8 

Crude mineral with a variable phosphate content; 
excl. 1, 6, 8 

KjO content; e.xcl. 1, 8 

Crude magnesite (MgCOj) mined; e.xcl. 1, 2, 5, 8 


“ 1 metric ton = 0.9S4 long ton = 1.102 short tons. 

1 China (mainland) 3 Bulgaria 5 North Korea 7 Rumania 

2 Czechoslovakia 4 liimgarj- G North Vietnam 8 U.S.S.U. 
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TABLE I— AGRICULTURAL PRODUCTION 
Sources: Production Yearhookf F.A.O, Trade Yearbook, F.A.O. 


PEODUCTS 

■WORLD PRODUCTION, 1961 

1VORLD EXPORTS, 1961 


Area in ha" 

Quantity in t^ 

Quantity in t* 

Value per 8 t* 

ViTieat 

200 300 000 

243 700 000 

40 541 000 

S 65.5 

^Mieat flour 

— 

— 

4 541 000 

85.2 

Rye 

29 120 000 

37 200 000 

1 S31 000 

54.2 

Maize (corn) 

lOS 900 000 

224 200 000 

13 768 000 

49.9 

Barlej' 

62 SOO 000 

93 000 000 

7 331 000 

48.2 

Oats 

43 600 000 

60 400 000 

1 364 000 

48.5 

Rice (paddv) 

119 500 000 

239 500 000 

6 138 000 

109.0'” 

Groundnuts 

15 800 000 

13 900 000 

1 325 000'” 

175.0'” 

oil 

— 

— 

273 000 

346.0 

Palm kernels 


1 030 000 

705 000 

125.0 

oil 

— 

1 170 000 

586 000 

210.0 

Soybeans 

21 700 000 

27 300 000 

4 158 000 

94.5 

oil 

— 

— 

391 000 

286.0 

Potatoes 

25 300 000 

284 900 000 

2 626 000 

56.6 

Cacao beans 

— 

1 085 000 

1 024 000 

478.0 

Coffee 


3 895 000 

2 716 000 

678.0 

Tea 


950 000«> 

580 000 

1115.0 

Sugar cane 


413 600 000 

20 385 000'>” 

105.0'” 

Sugar beets 

6 970 000 

185 140 000 

112.0''” 

Grapes (all purposes) 

10 100 000 

43 700 000 

610 000 

182.0 

(for nine) 


34 600 000 

28 016 000'” 

192.0 

Cotton (lint) 

33 600 000 

10 900 000 

3 669 000 

633.0 

Cottonseed 

33 600 000 

20 500 000 

344 000 

78.2 

Wool, greasy basis 

— 

2 527 000«> 

1 485 000 

1092.0 

clean basis 
Livestock 


1 444 000i« 

1 020 000 

1584.0 

cattle 

— 

899 400 000'” 

3 920 000 

129.0 

pigs 

— 

520 700 000<” 

2 570 000 

48.4 

sheep 

Milk 

— 

9SS 200 000'” 

— 

— " 

COW 

— 

310 000 000 

— 

— 

goat 

— 

8 200 000 

— 

— 

sheep 

— 

6 SOO 000 



• 

buffalo 

— 

15 700 000 



— 

total 


340 700 000'” 

1 200 000'” 

308.0'” 

sw.ow 

. . . = No information. 

“ ha = hectares; 1 ha = 2 

— = None or negligible or entry not applicable. 

47 acres. 

• Estimated. 



**1 = metric tons; 1 t = 0.9S4 long ton = 1.102 short tons. 

, (2) 1900; (3) numbers; (4) milled equivalent; (5) condensed and powdered; (6) condensed; (7) dried; 

(8) \Mne m hectoliters: 1 hi = 26.42 gal. U>S.; (9) sugar, raw; (10) sugar, refined; (11) sugar, raw basis. 
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COUNTRIES OF THE WORLD 

general importance of the country. Statistical information is limited to a few basic data and comes from the United 


^hief estm. exports, f.o.b. imports, c.i.f. 

PRIM.\RY NAT’l SOURCE'' XULI,. S MILL. S 

PRODUCTS'^ INCOME AMT 1961 %' 1961 %' 


COUNTRY 


— 



60®* 


15«* 


Afghanist.^n 

Grapes (all 


10.3 bill.® 21 22 57 

368 

93 

1 024 

11 

Algeria 

purposes) 

5 

new 






Antimony 

2 

francs 






Maize 

2 

686.0 bill.® 20 29 51 

964 

96 

1 460 

23 

Argentina 

Wool, greasy 

8 

pesos 






Wool, clean® 

8 







Sheep 

5 







Cattle 

5 







Grapes (all 








purposes) 

4 







Sugar cane 

2 







Tungsten 

2 







Wheat 

3 

9.814 bill.' 

2 324 

86 

2 093 

25 

Australia 


Oats 
Wool, greasy 
Wool, clean 
Sheep 
Sugar cane 
Copper 
Lead 
Zinc 

Tungsten 

Antimony 

Gold 

Magnesite 


2 

29 

29 

16 

2 

3 

14 

10 

8 

2 

3 

3 


A.£ 


Lignite 

Antimony 

^^agnesite 

2 

3 

53 

128.7 bill.' 
schillings 

11 55 

34 

1 202 

26 

1 485 

39 

Austria 

— 


100.0 mill.® 
B.W.I. S 



25 

100 

47 

40 

Barbados 



472.9 bill.' 
francs 

7 49 

44 

3 924 
inch 
Lu.xem- 

18 

inch 

Lu.\em- 

4 219 
inch 
Luxem- 

43 

inch 

Lu.\em- 

Belgium 


burg 


Tin 

Tungsten 

Antimony 


Bolivia 
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TABLE 111— STATISTICS FOR 

Selection of the countries included in this table has b^n based upon the availability of statistical materials and the 
Nations Statistical Yearbook unless otherwise noted. Additional data can be found in the sources quoted. 


COUNTKY 

population" 

ANNUAL 

increase, % 
( 1958 - 61 ) 

TOT.AL .A.RE.A 

SQ. MI. (km.-) 

CROPS 

LAND USE** 
PASTURE 

FOREST 

Afghanistan" 

13 000 000 ’ 

3 . 0 ’-“ 

250 000 
(650 000 ) 

14 

5 

2 

Algerm. 

10 390 000 ’ 

1 . 9 ’-“ 

919 500 
(2 382 000 ) 

3 

16 

1 

Argentina 

21 079 000 

1.7 

1 072 000 
(2 777 000 ) 

11 

41 

36 

Australia 

10 508 000 

2.2 

2 975 000 
(7 704 000 ) 

4 

56 

5 


Austria 

7 081 000 

0.3 

32 370 
(83 850 ) 

21 

28 

36 

Barbados 

236 000 


166 

65 

12 






( 431 ) 




Belgium 

9 184 000 

0.5 

11 780 
(30 907 ) 

32 

25 

20 

Bolivia 

3 500 000 

1.4 

424 200 
(1 098 500 ) 

3 

10 

43 


. . . No information available. — None or negligible or entiy not applicable. * Estimated. 

® « lOGO * = 19G1 * s= 195G ’ = 1957 * = 195S • = 1959. 

* Estimates of midyear population 1961 unless otherwise noted. 

* Data from Produciian Yearbook, crops — arable land and land under tree crops; pastcpu: — permanent mead- 

ows and pastures; forkst — forested land. 

* Pro<lucts listed in Tables I and II for which the share of the countiv’ in question exceeds 2 percent of the world 
total as given in these tables. 
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COUNTRIES OF THE WORLD 

general importance of the countrj'. Statistical information is limited to a few basic data and comes from the United 


CHIEF 


ESTM. 



EXPORTS, F.O.B. 

IMPORTS, C.I.F. 


PRIMARY 


nat’l 

SOURCE** 


MILL. S 

MILL. S 



PRODUCTS' 


INCOME 

A M 

T 

1961 %‘ 

1961 

%' 

COUNTRY 

— 





60«* . . . 

15®* 


Afghanistan 

Grapes (all 


10.3 bill.® 

21 22 

57 

368 93 

1 024 

11 

Algeria 

purposes) 

5 

new 







Antimony 

2 

francs 







Maize 

2 

686.0 bill.® 

20 29 

51 

964 96 

1 460 

23 

Argentina 

Wool, greasy 

8 

pesos 







Wool, clean® 

8 








Sheep 

5 








Cattle 

Grapes (all 

5 








purposes) 

4 








Sugar cane 

2 








Tungsten 

2 








'\^^leat 

3 

9.814 bill.* 



2 324 86 

2 093 

25 

Australia 

Oats 

2 

A.£ 







Wool, greasy 

29 








Wool, clean 

29 








Sheep 

16 








Sugar cane 

2 









Lead 

Zinc 

Tungsten 

Antimony 

Gold 

Magnesite 

Lignite 

Antimony 

Magnesite 


3 

14 

10 

8 

2 

3 

3 

2 

3 

53 


128.7 bill.* 
schillings 

100.0 mill.’ 
B.W.I. S 

472.9 bill.* 
francs 


11 55 34 


49 44 


Tin 

Tungsten 

Antimony 


13 

8 

21 


1 202 

26 

1 485 

39 

Austria 

25 

100 

47 

40 

Barbados 

3 924 

18 

4 219 

43 

Bf.lgium 

inch 

inch 

inch 

inch 


l,uxeni- 

Lu.\cm- 

Luxem- 

Lu.\cm- 


burg 

56 

burg 

burg 

73 

burg 

Bolivia 



?he S?TC c^od??h^e l^cmeamge share could in most oases not be calculated. 
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TABLE III— STATISTICS FOR 


ANNUAL 


COUNTRY 

POPULATION" 

INCREASE, % 

( 1958 - 61 ) 

TOTAL AREA 

SQ. MI. (km.*) 

CROPS 

LAND USE^ 
PASTURE 

FOREST 

Brazil 

73 088 000 

3.6 

3 286 000 
(8 512 000 ) 

2 

13 

61 

British Guiana 

582 000 

3.0 

83 000 
(215 000 ) 

7 


85 

Bulgaria 

7 943 000 

0.9 

42 780 
(110 670 ) 

42 

9 

33 

Burma 

21 527 000 

2.1 

207 500 
(678 000 ) 

13 


62 

Cambodia 

5 335 000 

3.8 

66 610 
(172 500 ) 

16 

— 

56 

Cameroons 

4 013 000 * 

1 . 0 *-” 

183 600 
(475 500 ) 

17 » 

17 * 

50 * 

Canada 

18 269 000 

2.2 

3 852 000 
(9 977 000 ) 

4 

2 

45 

Ceylon 

10 167 000 

2.7 

25 330 
(65 610 ) 

23 


55 

Chile 

7 827 000 

2.4 

286 400 
(741 800 ) 

8 

1 

22 

China 

(mainland) 

646 530 000 ’ 

2 . 4 ’-” 

3 692 000 
(9 561 000 ) 

11 

18 

1 
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COUNTRIES OF THE WORID (Conllnucd) 


am i- 


n'-TJt, 



r.o.ii. iMrorrrs, c. 

.r. 


rjvn?A!;v 


ri.KTt, 

*' 

'U*IU* 

iri 

Xill.t.. S 


Sliu.. .8 



rnoia'c-Th" 


IN'Cniir 

A 

XI 

T* 

19G! 


lOGl 

r-# 

COUNTIIV 


o» 

I.STOliiil.' 

27 

23 

•18 

1 103 

97 

1 -100 

37 

Hrwzii, 

OrotUii!(nit<« 

‘5* 

crntcim^ 









Caf.in 

10 










(V.fTr-' 

('o'lon liiit 

IG 

‘t 










Oiltlf 

i 

•i 

.S 










PiiT' 

p 










?tir.:ir cnr.f 

H 











• • 

‘I 











S 










Iron 

.1 











5 










Fho'-phnt'' rwl 

3 










M.niniwito 

n 

212,3 mill.' 

23 

33 

•10 

.87 

91 

80 

27 

Bnm.sit GvtAS.K 



R.W.I.S 









I.tKnsto 

3 

•l.T.P !>ill.' 




GO I 

oi;* 

CGG 

13* 

Bui.c.\ni.\ 


■I 

levas 









Zinc 

3 










Rice 

3 

felSbill.' 

•13 

3 

31 

220 

9.S 

21G 

21 

BunMA 

Groundnut*! 

3 

kyal.s 









— 


M.Tbill.' 

•51 

12 

•17 

C3 

100 

97 

18* 

Camdodia 



riels 









Cnc.'io 

G 





9S 


9G 


C.OIKHOONS 

Wlicnt 

0 

27 .S3 bill.' 

0 

39 

55 

5 811 

31 

5 G91 

28 

Canada 

R.irlov 

i> 

Can. S 









Oats 

12 










Co-.v’s iniU; 

3 










Crude petrol. 

3 










Iron 

•1 










Copper 

11 










Lead 

10 










Zinc 

13 










Nickel 

70 










Cob.ill 

•1 










Gold 

13 










Silver 

M 










/V.‘-bcst05 

or. 










Tea 

21 

5.85 bill.* 
rupees 

•19 

15 

3G 

3C1 

99 

358 

48 

CEYtO.N 

Copper 

M 

3.8G0 bill.' 

M 

29 

57 

508 

98* 

585 

30* 

Chile 

Molylxlcnum 

C 

escudos 









Kico 

30* 

ir.2 bill.* 

•18 

32 

20 





China 

Soybeans 

37* 

yuan 








(mainland) 
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TABLE III— STATISTICS FOR 


AKNUAL 

IS’CREASE, % TOTAL AREA LALT) TFSE' 

cotrsTBT popuLATioL'" (1958-61) St). MI. (km.-) crops pastxtre forest 


China 

(mainland continued) 


China (Tatwan) 

10 971 000 

3.7 

13 885 
(35 960) 

24 

2 

Colombia 

14 443 000 

2.2 

439 500 
(1 138 000) 

4 

12 

Congo 

(LEOPOLDniLE) 

14 464 000 

2.4 

905 600 
(2 345 400) 

21 

1 


Costa Rica 

1 225 000 

4.4 

19 575 
(50 700) 

6 

14 

Cuba 

6 933 000 

2.1 

44 220 
(114 500) 

17 

34 

Cyprus 

577 000 

1.1 

3 572 
(9 251) 

47 

10 

Czechoslovakia 

13 776 000 

0.7 

49 370 
(127 870) 

43 

15 


Denmark 

4 617 000 

0.7 

16 620 
(43 050) 

64 

9 

Dominican Rep. 

3 098 000 

3.4 

17 370 
(48 730) 

14 

12 

Ecuador 

4 455 000 

3.2 

104 500 
(270 700) 

4 

8 

El Salv.ador 

2 709 000 

3.6 

8 260 
(21 390) 

27 

35 

Ethiopia 

21 600 000’ 

... 

457 300 
(1 184 300) 

10 

49 

Finland 

4 467 000 

0.8 

103 400 
(337 000) 

7 

1 


49 

61 

43 


11 

18 

35 


11 

71 

62 

14 

4 

73 
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TABLE III— STATISTICS FOR 


ANNUAL 

INCREASE, % TOTAL AREA LAND USE*’ 

COUNTRY POPULATION" (1958-61) SQ, MI. (kM.*) CROPS PASTURE FOREST 


France 45 960 000 1.0 


East Germany 16 061 000 —0.4 


Federal Republic 54 027 000 1.2 

OF Germany 
(West Germany) 


Ghana 

6 943 000 


Greece 

8 402 000 

0.9 

Guatemala 

3 886 000 

3.1 

Guinea 

2 654 000’ 


Haiti 

4 249 000 

2.2 


213 800 39 24 21 

(551 200) 


41 660 48 12 28 

(107 900) 


95 930 37 24 30 

(248 450) 


91 840 
(237 900) 

22 


64 

50 550 
(130 900) 

29 

40 

19 

42 040 
(108 890) 

14 

5 

45 

94 925 
(245 860) 


Inch with Senegal 


10 710 
(27 750) 

14 

18 

26 
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TABLE III— STATISTICS FOR 


ANNUAL 

INCREASE, % TOTAL AREA LAND USE^ 


COUNTRY 

POPULATION'' 

(1958-61) 

Honduras 

1 893 000 

3.0 

Hong Kong 

3 178 000 

3.6 

Hungary 

10 028 000 

0.5 

Iceland 

179 000 

2.0 

India 

441 631 000 

2.2 


Indonesia 

95 655 000 

2.3 

Iran 

20 678 000 

1.7 

Iraq 

7 263 000 

3.3 

Ireland 

2 815 000 

-0.4 

Israel 

2 185 000 

3.0 

Italy 

49 455 000 

0.5 


sq. xn. (kji.’) 

CROPS 

PASTURE 

FOREST 

42 290 
(112 090) 

9 

18 

43 

398 
(1 031) 

12 

— 

9 

35 920 
(93 030) 

62 

15 

14 

39 850 
(103 000) 

— 

22 

1 

1 175 000 
(3 042 800) 

49 

4 

16 


575 900 
(1 491 660) 

12 


61 

636 300 
(1 648 000) 

10 

1 

11 

173 650 
(448 750) 

12 

2 

4 

27 175 
(70 280) 

20 

48 

2 

7 750 
(20 700) 

20 

39 

4 

116 300 
(301 225) 

54 

17 

20 
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TABLE III— STATISTICS FOR 


COUNTRY 

POPULAXION" 

ANKOAI, 
INCREASE, % 

(1958-61) 

TOTAL AREA 

SQ. MI. (KM.2) 

CROPS 

LAND USE** 
PASTURE 

FOREST 

Jamaica 

1 631 000 

1.6 

4 727 
(11 425) 

20 

22 

25 

Japan 

94 050 000 

0.9 

142 730 
(369 660) 

16 


67 


Jordan 

1 690 000 

2.0 

37 300 
(96 610) 

9 

8 

5 

Kenya 

7 287 000 

2.2 

225 000 
(582 650) 

1 

39 

29 

Korea, Rep. of 

25 375 000 

2.9 

38 030 
(98 500) 

21 

— 

39 

KtrwEiT 

322 000 

15.8 

6 000 
(15 540) 




Laos 

1 850 000 

2.7 

91 430 
(236 800) 

4 

4 

60 

Leb.\non 

1 569 000’ 

2.3'-“ 

4 000 
(10 400) 

28 


9 

Libepja 

1 290 000° 


43 000 
(111 370) 

20 

3 

51 

Luxemburg 

317 000 

0.7 

998 
(2 590) 

29 

24 

33 

Mad.wascar 

5 577 000 

2.8 

230 000 
(595 800) 

2 

63 

20 

Mal.\ya, Fed. of 

7 137 000 

3.2 

50 710 
(131 300) 

17 

— 

72 

Mauritius 

656 000 

2.8 

720. 

(1 865) 

48 

21 

19 

Mexico 

36 091 000 

3.1 

761 600 
(1 972 500) 

10 

34 

20 
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COUNTRIES OF THE WORLD (Continued) 


CHIEF 


ESTM. 



EXPORTS, F.O.n. IMPORTS, C.I.F. 


PRIMARY 


nat’l 

SOURCI 

d 

MIEU. S 

MILE. S 



PRODUCTS' 


INCOME 

A 

M 

T 

1961 %' 

1901 

Of* 

/o 

COC.VTIIY 

Bauxite 

26 

217.1 mill.* 

13 

34 

53 

178 95 

211 

31 

Jamaica 



£ 








Barley 

2 

13.694 bill.' 

15 

43 

42 

4 230 11 

5 810 

79 

Japan* 

Rice 

7 

yen 








Tea 

8 









Coal 

3 









Copper 

3 









Lead 

2 









Zinc 

6 









Tungsten 

3 









Mercury 

12 









Silver 

6 









Sulfur 

24 









— native 

3 












93.8 mill.'’ 

4 

16 

70 

15 90 

117 

43 

Jordan* 



dinars 








— 


224.8 milU 

r 

39 

15 

40 

lie 93 
inch 

193 

IS 

incl. 

Kenya 







Uganda 


Uganda 








it Tan- 


it Tan- 








ganyika 


ganyika 


Tungsten 

20 

212.7 bill.* 

41 

17 

42 

41 86 

310 

3S 

Korea, Rep. or 



won 








Crude petrol. 

7 




... 

23* . ■ 

cxcl. oil 

2S0* 


Kuweit 

— 






I 

17 


Laos 

— 


1.325 bill.' 
L. £ 

17 

17 

GO 

•12 59 

313 

40 

Lr.RANOS 








S3 9G 

09 

21 

Lirkria 



lS.21)ill.* 

S 

.55 

37 

lncluile<l in 

Belgium 


I,i;XEMI!CRf! 



francs 














7S 

103 


M ADAOA’iCAR 

Palm kernels 

O 

•1.535 bill.'' 

•19 

13 

•12 

S57 

72S 

.V5 

Mai.iya. I'ei', or 

Palm oil 

s 

Malay S 








Tin 

35 












705 mill. 

27 

27 

40 

r .2 100 

OS 

41 

J'Iait.itsi.'' 



rupee? 







1 

Maize 

2 

120.0 bill.' 



... * 

S2.'. 7.5 

1 1.39 


1 

) 


Coficc .'5 pc.'O'? 

Cotton lint -I 

Cotton'ocd -1 
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TABLE III— STATISTICS FOR 


1 


AN'N'UAL 







ixxrease, % 

total area 


LAXD USE*' 


I COUKTRY 

rOPULATlOX" 

(1958-61) 

SQ. Ml. (KSI.*) 

CROPS 

PASTURE 

FOREST 

j Mexico 







1 {continued) 







1 Morocco 

11 925 000 

2.8 ■ 

171 300 
(443 700) 

16 

22 

13 

1 Ketheriakds 

11 637 000 

1.3 

12 9S0 
(33 610) 

32 

39 

1 

1 Neic Zeaiaxd 

2 420 000 

2.0 

103 700 
(26S 700) 

2 

47 

35 

1 Nicaragua 

1 326 000 

3.5 

57 000 
(148 000) 

13 


47 

I Nigeria 

35 752 000 

1.9 

356 700 
(923 800) 

16 


34 

1 Norivat 

3 611 000 

0.8 

125 100 
(323 900) 

3 

1 

23 

1 Pakistan 

94 547 000 

2.1 

365 500 
(946 700) 

25 


3 

1 Panaaia 

1 109 000 

2.7 

28 750 
(74 470) 

6 

7 

71 

1 Paraguay 

1 812 000 

2.4 

157 000 
(406 800) 

1 

2 

51 

1 Peru 

10 363 000 

2.0 

496 200 
(1 285 200) 

1 

10 

56 

1 Philippikes 

28 727 000 

3.3 

115 700 
(299 700) 

25 

4 

54 

1 POLAXD 

29 965 000 

1.4 

120 400 
(311 700) 

53 

14 

25 
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COUNTRIES OF THE WORLD (Continued) 


CHIEF 


ESTM. 



BXPOBTS, F.O.B. IMPORTS, C.I.F. 





nat’l 

soimcE^ 


MILL. S 


MILL. ^ 

%' 


PEODUCrS' 


INCOME 

A 

M 

T 

1961 

%‘ 

1961 

COUNTRY 

Sugar cane 










Mexico 

(corUinved) 

4 









Lead 

9 










Zinc 

10 










Antimony 

11 










Mercury 

9 










Silver 

19 










Sulfur 

16 









Morocco 

Manganese 

5 

716bm.> 

27 

29 

44 

343 


452 


Lead 

4 

francs 









Cobalt 

8 










Phosphate rook 22 
Sugar beets 2 

36.22 bill.i 

10 

42 

48 

4 307 

47 

5 112 

42 

Nethebljinds 

Cow’s milk 

2 

guilders 








New Zeau-Nd 

Wool, greasy 

10 

1.146 bill.' 

22 

32 

46 

793 

97 

901 

21 

Wool, clean 
Sheep 

13 

N.Z.£ 









5 





61 

97 

74 

21 

Nicaragua 

Palm kernels 

42* 

942.9 mill. 

63 

9 

28 

482 

97 

623 

20 

Nigeria 

Palm oil 

31* 

W.A. £ 









Cacao 

Sulfur 

18 

5 

26.253 biU.* 

12 

38 

50 

931 

37 

1 616 

28 

Norway 

Rice 

7 

kroner 

24.069 bill.* 

56 

15 

29 

400 

95* 

642 

42 

Pakistan 

Tea 

2 

P. rupees 









Cotton lint 

3 










Cottonseed 

3 










Cattle 

3 










Sugar cane 

4 

407.3 mill.* 

24 

IS 

58 

30 

99 

124 

26 

Pan.ima 



balboas 

25.947 bill.* 

38 

16 

46 

31 

99* 

35 

30* 

Paraguay 

Sugar cane 

2 

guaranis 
42.225 mill." 

25 

31 

44 

494 


468 


Peru 

Copper 

5 

soles 









Lead 

7 










Zinc 

6 










Antimony 

2 










Silver 

Sugar cane 

16 

2 

11.518 bill.* 

34 

25 

41 

499 

97 

611 

30 

PlIILlPPI.VES 

Chrome 

Oats 

IS 

5 

pesos 

41o.S bill.* 

25 

62 

13 

1 504 


1 0S7 


POL-^ND 

Potatoes 

13 

zlotys 









Rye 

21 




— 
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TABLE III— STATISTICS FOR 


COUNTRY 

POPULATION" 

ANNUAL 
INCREASE, % 

(1958-61) 

TOTAL ABEA 

SQ. an. (km.-) 

CROPS 

LAXD USE*^ 

pasture 

FOREST 

Poland 

{conlinued) 

PoETDGAL 

9 196 000 

0.8 

35 340 
(91 530) 

47 


28 

Rhodesia and 
Nyasaland, 

S 520 000 

2.4 

484 500 
(1 254 900) 

16 


35 

Fed. of 

Rumania 

18 567 000 

0.9 

91 700 
(237 500) 

44 

18 

27 

Saudi Arabia 

6 036 000« 


620 000 
(1 600 000) 

— 

6 

— 

Senegal 

2 980 000 


76 120 
(197 160) 

2» 5* 24* 

(for tcrr. of former Fr. W. Af.) 

Sierra Leone 

2 450 000 

2.7 

27 930 
(72 330) 

51 

31 

4 

SiNG.APOHE 

1 687 000 

3.7 

224 

(581) 

25 

— 

7 

South Africa, 
Rep. of 

16 236 000 

2.6 

472 350 
(1 223 410) 

9 

71 

1 

Spain 

30 559 000 

1.0 

194 900 

41 

2 

12 


(504 750) 
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TABLE III— STATISTICS FOR 


COUNTRY 

population" 

ANNUAL 
INCREASE, % 

(1958-61) 

total area 

EQ, (Ki{ 2) 

CROPS 

land use'* 

PASTURE 

FOREST 

Spain 

{ continued ) 







SlJDAN 

12 109 000 

2.8 

967 500 
(2 505 800) 

3 

10 

38 

Surinam 

283 000 

4.5 

55 140 
(142 820) 

— 

— 

43 

Sweden 

7 520 000 

0.5 

137 950 
(449 800) 

9 

2 

55 

Switzerland 

5 496 000 

1.9 

15 980 
(41 288) 

11 

43 

25 

Stria 

4 930 000 

4.8 

71 230 
(184 480) 

30 

29 

2 

Tanganyika 

9 399 000 

1.8 

455 500 
(937 061) 

9 

37 

35 

Thailand 

27 181 000 

3.0 

198 500 
(514 000) 

19 


28 

Trinidad and 
Tobago 

859 000 

2.9 

1 980 
(5 128) 

35 

1 

46 

Tunisia 

4 254 000 

1.7 

48 720 
(125 180) 

39 

1 

8 

Turkey 

28 602 000 

2.9 

301 400 
(780 600) 

33 

38 

14 

Uganda 

6 845 000 

2.5 

92 530 
(239 640) 

14 


8 

United Ar.vb Rep. 
(Egypt) 

26 593 000 

2.5 

400 000 
(1 000 000) 

3 

— 

— 

United Kingdom 

52 925 000 

0.7 

94 220 
(244 030) 

30 

53 

7 


appendix 
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Potash 




349.5 mill.' 57 

12 

31 



S.£ 




Bauxite 

14 




. . . 

Iron 

6 

62.084 bill.' ■ 




Lead 

3 

kronor 




Zinc 

3 





Sulfur 

3 







34.740 bill.' 

8* 

47* 

45* 



francs 






2.357 bill.' 

32' 

18' 

50' 



S.£ 




Diamonds 

2 

186.9 mill.' 

57 

18 

25 



£ 




Rice 

3 

50.026 bill.' 

38 

19 

43 

Tin 

8 

bahts 






740.5 mill.' 

13 

52 

35 



B.W.I. S 




Phosphate rock 6 

279 mill.' 



. . . 



dinars 




Wheat 

4 

46.434 bill.' 

41 

23 

36 

Barley 

4 

liras 




Sheep 

3 





Sugar beets 

2 





Grapes 

6 





(all purposes) 





Chrome 

16 





Antimony 

4 




27 

Coffee 

3 

156.2 mill.' 

62 

11 




£ 




Colton lint 

4 

l.lSSbill.' 

' 33* 

17* 

50 

Cottonseed 

1 

E. £ 




Barley 

5 

21.552 bill.' 

1 4 

4S 

48 

Oats 

4 

£ 





Potatoes 2 

^Vool, Rrcasy 2 

Wool, clean 2 

3 

•1 


179 

100 

238 

28 

SUD.VN 

41 

94 

54 

27 

SuniN.^si 

2 743 

37 

2 927 

35 

Sweden 

2 041 

8 

2 707 

35 

SwlTZE-nU^ND 

110 

81 

199 

38 

SvniA 

138 

Inch 

in 

Kenya 

9S 

111 

Incl. 

in 

Tanoas^uka 

477 

485 

Kenya 

21 

TllAIL-AND 

346 

96 

336 

52 

TaiNinAD AND 
ToDAOO 

110 

. . . 

211 

... 

Tunisia 

347 

91 

503 

23 

TUIIKEV 

1.6 Inch 

74 

Inch 

in 

Uo.\NnA 

4S5 

in 

Kcny.a 

87 

678 

Kenya 

41 

Enited 

Ur.r. (IkivEi) 

10 30S 

13 

11 865 

CO 



Sheep 
Cow's milk 
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COUNTRIES OF THE WORLD (Continued) 


CHIEF ESTM. 

PKIMARV NAT’L 

PRODHCTS' INCOME 


Sugar beets 

4 

Coal 

10 

Wheat 

15 

Barley 

11 

Oats 

26 

Potatoes 

4 

Rye 

2 

Maize 

49 

Soybeans 

55 

Groundnuts 

6 

Cotton lint 

28 

Cottonseed 

20 

Wool, greasy 

10 

Wool, clean 

4 

Sheep 

3 

Cattle 

11 

Pigs 

11 

Cow’s milk 

18 

Sugar beets 

8 

Grapes 

G 

(all purposes) 

Sugar cane 

4 

Coal 

19 

Crude petrol. 

32 

Iron 

7 

Copper 

28 

Lead 

12 

Zinc 

15 

Bau.xile 

G 

Mol 3 ’bdcnum 

91 

Vanadium 

01 

Tungsten 

23 

Nickel 

4 

Cobalt 

8> 

Mcrcurj- 

10 

Gold 

5 

Silver 

10 

Asbestos 

3 

Sulfur 

0 

Sulfur 

73 

(native) 

Phosphate 

53 

Pofa.«h 

2-5 

Magne-'ite 

10 

Wool, pre.asy 

3 

Woo!, clean 

3 


EXPORTS, F.O.B. IMPORTS, C.I.F. 

EOHRCE*' MItL. S MILL. S 

AMT 1961 %' 1961 9o' COUNTRY 


United Kincdoji 
(continued) 


4 37 59 20 755 35 14 702 5-1 United State.s 


... I 

( 
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TABLE III— STATISTICS FOR 


COUNTRY 

POPULATION® 

ANNUAL 
INCREASE, % 

(1958-61) 

TOTAL AREA 

SQ. MI. (km. 2) 

CROPS 

LAND USE^ 
PASTURE 

FOREST 

U.S.S.R. 

218 000 000 

1.8’-‘ 

8 648 500 
(22 402 200) 

10 

18 

40 

VeNEZITEI/A 

7 590 000 

3.3 

352 100 
(912 050) 

3 

20 

21 

North Vietnam 

16 690 000 

2.1 

61 400 
(159 000) 

8 


57 

Vietnam, 

Rep. of 

14 520 000 

3.9 

65 950 
(170 800) 

16 

17 

31 

Yugoslavia 

18 607 000 

1.1 

98 770 
(255 800) 

33 

26 

35 
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COUNTRIES OF THE WORLD (Continued) 


CHIEF 


ESTM. 


EXPORTS, r.O.B. 

IMPORTS, C.I.F. 


PRIMARY 


nat’d 

SOURCE 

■I MILL. S 


MILL. S 

/O 


PRODUCTS' 


INCOME 

A M 

T 1961 

/O 

19G1 

COU.VTRV 

Wlieat 

26 

157 bill.' 


5 998 

48 

5 832 

34 

U.S.S.R. 

Barley 

18 

now 







Oats 

20 

rubles 







Potatoes 

30 








Rye 

44 








Maize 

8 








Tea 

4 








Cotton lint 

14* 








Cottonseed 

14* 








Wool, greasy 

14* 








Wool, dean 

15* 








Sheep 

14 








Cattle 

8 








Pigs 

10 








Cow’s milk 

20 








Coal 

19 








Lignite 

20 








Crude petrol. 

15 








Manganese 

49 








Iron 

30 







l’KSr.zui;L.y 

Crude petrol. 

14 

19.6G8bilI.‘ 

G 51 

43 2 413 

99* 

1 051 

21 

Iron 

4 

bolivarcs 










« • • 






North Vietnam 

Rice 




71 


253 


ViET.V.AM, 

2 





Ri;r. or 

Lignite 

3 

3.124 bill.' 

27 50 

23 5G9 

50 

910 

SO 

YuOOsI.yvIA 

Lead 

5 

dinars 







Zinc 

2 








Bauxite 

5 








Antimony 

12 








Mercury' 

8 








Magnesite 

8 
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Abaca (see Fibers) 

Africa (see also East Africa; Med- 
iterranean; South Africa; 
West Africa), 16, 92, 95, 102, 
109, 129, 145, 149, 164, 179, 
197 

food supplies, 23-25 
tropical soils, 79 
Albania, 241 
Algeria, 103, 141 
nomadism, 44 
soils, 73 

Aluminum, 189, 191, 192 , 195 
America (see also Latin America; 

North America), 18 
Angola, 98, 109 

Animal products, 45, 68, 75 , 94 
bacon, 58 
beef, 95 

meat, 71, 84, 83, 93-95, 94 
packing industry, 157-158 
pork, 95 

Antarctica, fish, 37 
Argentina, 37, 71, 84, 86, 90, 93, 
95, 103, 109, 158 
Asia (see also Far East; Middle 
East; Southeast Asia), 16, 18, 
86, 92, 95, 102, 109, 145, 149, 
197, 238 


Australia, 71, 86, 90, 95, 96, 103, 
109, 131, 140, 191, 241 
iron and steel industry, 184-185 
Austria, 93, 228, 238 


inanas (see Fruits) 

irley, 86, 90 

luxite (see Aluminum) 

lef (see Animal products) 

ilgium, 133, 137, 197, 232, 238 

jlivia, 189, 190 

•azil, 37, 84, 86, 98-99, 102, 104, 

^ OOO 


Buffaloes, 94 
Bulgaria, 93, 104, 241 


Burma, 88 
Butter (see Milk) 


icao,84,85,5r,99 
inada, 16, 72, 84, 88, 93, 95, 175, 
177, 193, 195,232,238 

2IS 


Seaway, 233 
Caribou, 43 
Cassava, 86 
Cattle, 46-48, 93, 94 

Cereals, 85, 86-90 
Ceylon, 89, 96, 98, 106 
fish consumption, 10 
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Cheese (see Milk) 

Chemicals, 131, 200-208 
caustic soda, 202 
man-made fibers, 203-205 
petrochemical industry of USA, 
201 

products of coal-chemical indus- 
try, 205-206 

products of petrochemical indus- 
try, 206-208 
sulfuric acid, 202 
Chile, 37, 69, 71, 175, 190 
fish, 35 

China, 61, 62, 84, 86, 88, 93, 95, 
96, 102, 104, 108, 109, 123, 128, 
129, 131, 135, 136, 193, 195, 
213, 241 

agriculture, 64-66 
iron and steel industry, 181-182 
Citrus fruits (see Fruits) 

Coal (see also Coke), 128, 130-140, 
132, 205-206, 220, 234 
coal equivalent, 126 
European coal fields, 135 
U.S. coal fields, 136 
world production, 139 
Cobalt, 193 

Coffee, 84, 80 , 97, 98-99 
Coke, 131, 167-169, 177, 205 



278 


INDEX 


Colombia, 98 

Congo, 9, 193, 195, 213 

Copper, 190-191, 195 

Com (maize), 50, 60, 84, 86, 89-90 

Costa Rica, 98 

Cotton (see Fibers) 

Cuba, 102, 104 
Curasao, 141-142 
Czechoslovakia, 102, 241 

Denmark, 57, 58, 93, 95, 96, 149, 
238 

Dominican Republic, 99, 102 

East Africa, 40, 98, 104, 109 
Masai people, 48 

Eastern Europe, 16, 84, 86, 101, 
109, 172, 179, 200 
agriculture, 59-61 
coal trade, 139-140 
iron and steel industry, 179-181 
power grid, 151 

Eastern Germany, 89, 102, 241 
Eggs, 58, 84, 96 
Eg>-pt, 75. "7, 108, 144,212 
conditions of hygiene, 26 
Suez Canal, 232-233 
Hectricity (see Energj') 

El Salvador, 98 

Energy (see also Coal; Natural 
gas; Petroleum) 
atomic energy, 147 
electricity, 1J,8, 150-154 
hydroelectricity, 126, 153 
solar energy, 147 
tide, 149 

water power, 129, 147-149, J4S 
wind, 149 

England (see United Kingdom) 
Equador, 99 
Ethiopia, 98 

Europe (see also Eastern Europe; 
Mediterranean; Western Eu- 
rope), 18, 62, 86, SS, 92, 93, 
96, 102, 103, 116, 123, 129, 
131, 142, 145, 149, 157, 158, 
234,238,241 
aluminum industry, 191 
automobile industry, 19S-200 
coal holds, 135 
coal trade, 138-139 
carlv iron industry, 167-168 
ECSC, 177 
hsh, 35 


food supplies, 23-25 

forest industries, 164 

heaa-y industry, 176 

iron and steel industry, 171 , 178 

oil refineries, 141 

petrochemical industry, 207-208 

power system, 152 

steel consumption, 196 

steel exports, 179 

textile industries, 159 

town patterns, 221-223 

urban functions, 225 

Far East, 84, 129, 179, 197 
agriculture, 61-68 
food supplies, 23-25 

Fats (see Oils and Fats) 

Fibers, 55, 106-109 
abaca, 108, 109 
clothing industries, 159-163 
cotton, 50, 53-54, 61, 66, 74, 84, 
107 , 108 

cotton in the United States, 162 

flax, 108, 109 

hemp, 108, 109 

jute, 108, 109 

sisal, 108, 109 

textile industries in the United 
States, 163 

wool, 71, 84, 107, 108, 109 
Finland, 147 
Fish, consumption, 10 
whaling, 37 

whaling as source of fat, 92 
Flax (see Fibers) 

Flour, 157 

France, 18, 55, 96, 101, 102, 103, 
131, 133, 137, 149, 191, 197, 
202,203-204,228,229,238 
transhumance, 45 
Fruits, 71, 84, 55, 102-103, 156 
bananas, 84, 102-103 
citrus fruits, 59, 74, 102 
Fuelwood, 126, 129, 131, 147 

Germany (see also Eastern Ger- 
manv; Western Germany), 
18, 130, 131, 150, 197, 203- 
204,205-206,232 
functional zones of Berlin, 213 
Ghana, 99 
Goats, 94 
Gold, 1S9 , 195 

Grains (see also Barley; Cereals; 


Millets; Oats; Rice; Rye; 
Wheat), 71 , 87 
bakeries, 158 

flow of grain products, 157 
Grapes and wine, 50, 59, 84, 55, 
103 

Great Britain (see United King- 
dom) 

Greece, 57, 103, 104 
Greenland, SO, 72 
Guatemala, 98 
Guiana, 195 

Hemp (see Fibers) 

Hogs, 93, 54 

Honduras, 98 

Hong Kong, 84, 89, 93, 95, 96, 
234, 235 
Hungary, 241 

India, 9, 16, 62, 86, 88, 89, 96, 98, 
101, 102, lOS, 109, 128, 129, 
131, 139, 147, 154, 171, 183, 
191,193,208,212-213 
agriculture, 66-68 
cattle population, 48 
diet, 25 

iron and steel industry, 183-184 
land requirements, 43 
Indonesia, 80, 89, 96, 104, 106, 191 
Iran, 103, 146 
petroleum, 142 
Iraq, 76, 77 
Ireland, 57, 93 

Iron and steel, 131, 147, 166-186, 
220 

Australia, 184-185 
China, 181-182 
Europe, 178 
flow of materials, 169 
India, 183-184 
iron ore reserx’es, 186 
Japan, 182-183 
Latin America, 185-186 
metal-working industries, 195- 
200 

optimum size of steel mill, 171 
ores, 168 

production trends, 183 
ratio of products, 171-172 
Republic of South Africa, 185 
scrap, 169, 170-171, 177 
steel-making, 169-170 
United States, 173-175 
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tovn patterns, 222 
transhumance, 45 

Sugar, cane and beet, 82, 84, B5, 
99-102, 100 
sugar central, 156-157 
Sunflower seeds, 84 
Sweden, 57, 93, 232, 238 
Lapps, 44 

Switzerland, 59, 96, 103, 115, 117, 
124, 197, 202, 205, 212, 228, 
235, 238 

alpine economy, 1,7 
electric power plants, 152-154 
hydroelectric power plants, 153 
textile industry, 161 ' 

urban population, 217 
Syria, 93 

Tea, 84, S5, 96-98 , 97 
Thailand, 88, 104, 223 
Tin, 189, 190 

Tobacco, 55, 84, So, 103-104 
Tungsten, 193 
Tunisia, 103 
nomadism, 4-^ 
soils, 73 
Turkey, 104 

Union of Socialist Soviet Repub- 
lics (USSR), 61, 62,71-72, 86, 
92, 95, 98, 101, 102, 103, 109, 
123, 129, 130, 131, 133, 135, 
136, 137, 139, 140, 142, 147, 
149, 164, 171, 177, 193, 195, 
197, 199, 200, 202, 204, 238, 
241,243 

agriculture, 59-61 
COMECON, 180-181 
iron and steel industry, 179-181 
oil exports, 145 
power grid, lot 
urban population, 217 
zones of agriculture, 60 
United Arab Republic (see 
Egypt) 

United Kingdom, 9, 16, IS, 55, 57, 


93, 95, 109, 130, 131, 133, 137, 
149, 154, 167, 197, 200, 202, 
203-204, 205, 212-213, 229, 
232, 238, 241 
coal deposits, 134 
fishing, 37 

functional zones of London, 225 
land-use mapping, 39 
land utilization survey, 40 
textile industries, 161 
United States, 13, 16, 16, 17, 20, 
30, 42, 48, 61, 62, 72, 82, 84, 
88, 89, 90, 93, 95, 101, 102, 
103, 104, 106, 108, 114, 129, 
131, 136, 137, 142, 145-146, 
149, 154, 158, 159, 166, 171, 
183, 193, 197, 200, 203-204, 
205, 212-213, 217, 225, 229, 
231, 232, 235, 236, 241 
agricultural landscape, 48-55 
agricultural regions, 50 
aluminum industry, 191 
automobile industrj’, 198-200 
cattle raising, 46 
center of population, 22 
chemical industries, 201-202 
coal consumption, 133 
coal fields, 136 
coal trade, 138-139 
comparison with USSR, 59-60 
copper, 190 

development of farm production, 
51 

diet, 25 

cnergj- balance, 130 
farm population, 9 
fishing, 37 

foreign trade, 237-238 
forest industries, 160 
gold deposits, 1S9 
heavy industr}’, 172, 173 
iron and steel industry, 173-175 
land requirements, 43 
land-use successions, 38 
life pvnect anev 1,8 Pf) 
national^5ffE^228j^^75j,,_ 


New York City, 219 
oil refineries, 141 
petrochemical industry, 207-208 
primary and secondary produc- 
tion, 9 
Seaway, 233 
service cities, 221 
steel consumption, 196 
textile industries, 159-163 
town patterns, 223 
urban population, 216-218 
Uruguay, 95, 158 

Vanadium, 193 
Vegetables, 59, 156 
Venezuela, 141, 175 
Vietnam, 88, 241 

Water power (see Energy) 

West Africa, 98, 103, 175, 177, 191, 
195 

water power, 154 

Western Europe, 16, 18, 40, 42, 48, 
59, 61, 71, 82, 84, 90, 101, 
109, 140, 236, 241, 243 
agricultural landscape, 55-59 
iron and steel industry, 175-179 
life expectancy, 20 
position in world trade, 240 
soil profiles, 31 

Western German'^’, 16, 89, 93, 96, 
102, 103, 133, 137, 171, 200, 
202, 213, 238 
Whaling (see Fish) 

Wheat, 14, 49, 50, 51, 65, 66, 67, 
71, 84, 86-88 
Wildlife, 43-44 
Wine (see Grapes and wine) 

Wood (see also Fuelwood), I5S, 
164-166, 165 , 167 
Wool (see Fibers) 

Yugoslavia, 93, 104 

Zinc, 195 



